University of Kentucky

UKnowledge
Theses and Dissertations--Dietetics and Human
Nutrition

Dietetics and Human Nutrition

2015

FOOD SECURITY FACTORS AFFECT GROWTH IN YOUNG
CHILDREN IN AN ECUADORIAN INDIGENOUS COMMUNITY
Whitney Jeannine Asher
University of Kentucky, wjashe2@g.uky.edu

Right click to open a feedback form in a new tab to let us know how this document benefits you.

Recommended Citation
Asher, Whitney Jeannine, "FOOD SECURITY FACTORS AFFECT GROWTH IN YOUNG CHILDREN IN AN
ECUADORIAN INDIGENOUS COMMUNITY" (2015). Theses and Dissertations--Dietetics and Human
Nutrition. 28.
https://uknowledge.uky.edu/foodsci_etds/28

This Master's Thesis is brought to you for free and open access by the Dietetics and Human Nutrition at
UKnowledge. It has been accepted for inclusion in Theses and Dissertations--Dietetics and Human Nutrition by an
authorized administrator of UKnowledge. For more information, please contact UKnowledge@lsv.uky.edu.

STUDENT AGREEMENT:
I represent that my thesis or dissertation and abstract are my original work. Proper attribution
has been given to all outside sources. I understand that I am solely responsible for obtaining
any needed copyright permissions. I have obtained needed written permission statement(s)
from the owner(s) of each third-party copyrighted matter to be included in my work, allowing
electronic distribution (if such use is not permitted by the fair use doctrine) which will be
submitted to UKnowledge as Additional File.
I hereby grant to The University of Kentucky and its agents the irrevocable, non-exclusive, and
royalty-free license to archive and make accessible my work in whole or in part in all forms of
media, now or hereafter known. I agree that the document mentioned above may be made
available immediately for worldwide access unless an embargo applies.
I retain all other ownership rights to the copyright of my work. I also retain the right to use in
future works (such as articles or books) all or part of my work. I understand that I am free to
register the copyright to my work.
REVIEW, APPROVAL AND ACCEPTANCE
The document mentioned above has been reviewed and accepted by the student’s advisor, on
behalf of the advisory committee, and by the Director of Graduate Studies (DGS), on behalf of
the program; we verify that this is the final, approved version of the student’s thesis including all
changes required by the advisory committee. The undersigned agree to abide by the statements
above.
Whitney Jeannine Asher, Student
Dr. Hazel W. Forsythe, Major Professor
Dr. Kelly Webber, Director of Graduate Studies

FOOD SECURITY FACTORS AFFECT GROWTH IN YOUNG CHILDREN IN AN
ECUADORIAN INDIGENOUS COMMUNITY

__________________________________________
THESIS
__________________________________________
A thesis submitted in partial fulfillment of the
requirements for the degree of Master of Science in the
College of Agriculture, Food, and Environment
at the University of Kentucky

By
Whitney Jeannine Asher
Lexington, Kentucky
Director: Hazel W. Forsythe, PhD RD LD CFCS
Lexington, KY
Copyright © Whitney Jeannine Asher 2015

ABSTRACT OF THESIS

FOOD SECURITY FACTORS AFFECT GROWTH IN YOUNG CHILDREN IN AN
ECUADORIAN INDIGENOUS COMMUNITY
Inadequate nutrition in preschool-aged children in an urban indigenous community
outside of Santo Domingo, Ecuador has a negative impact on growth and development.
Nutritional assessments have shown that children are underweight and that there are some
effects of stunting and wasting in the population. This study was conducted to assess the
extent of food security in this indigenous community in preparation for addressing two of
the Millennium Development Goals for 2015: reducing the under-five child mortality rate
by two-thirds and eradicating extreme poverty and hunger. An aim was to validate on-site
assessment measures in this indigenous community regarding geographic circumstances,
transportation, food culture systems and other barriers to food intake. These are
interrelated and impact nutritional data collected on Tsáchila families in Ecuador. Mixed
methods research were conducted to examine the factors that contribute to nutritional
intake. The results showed observed food intake was less than food intake reported on the
FFQ. Micronutrient and macronutrient levels, weight-for-height and height-for-age
measures were below the WHO standard deviations for Z-scores for this population.
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Chapter One
Introduction
Growth and development are permanently affected in young children because of
inadequate nutrition (UNICEF, State of the World’s Children 2012). Stunting, which is
characterized by abnormal height-for-age, is an indicator of growth retardation and is
thought to be caused by chronic protein-calorie malnutrition, as well as micronutrient
deficiency, parasitic infections, low birth weight, pesticide exposure, other frequent
infections, and inadequate social stimulation (World Health Organization, 2013).
Undernutrition affects the rate of growth and development and well being in children
around the globe. The Shoulder-to-Shoulder Global Clinic, located in Santo Domingo,
Ecuador, is a collaborative effort by various groups around the United States, including
the University of Kentucky, and Ecuador to address some of these nutritional issues. The
groups have been providing nutrition, dental, psychological, and other services to
community members since operation started in April of 2007. They have had over nine
million patients within the past six years. From unpublished research conducted on clinic
records, clinic reports document that 33% of children between the ages of one and four
years had height-for-age Z-scores of -2.0 or worse (29 of 89 children), around 50% of
preschool children had stunting (low height-for-age), and 25% had wasting (low weightfor-age). The average income in this community is approximately $100 per month for a
family. A primary goal of Shoulder-to-Shoulder is to support overall health and nutrition
in this urban community outside of Santo Domingo, Ecuador.
The 2015 target date for the Millennium Development Goals (MDGs) is
approaching, and reports are circulating about how the goals have been met and the
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difference made in people’s lives (United Nations, 2014). MDG reports will provide
research and interventions to reduce the impact of hunger and malnutrition because
without reducing the impact, child mortality statistics will not decrease. This study adds
to information for reaching MGD targets. The Millennium Development Goals addressed
by this research project are Goal 1: Eradicate extreme poverty and hunger, and Goal 4:
Reduce child mortality (WHO, 2014). According to UNICEF, all regions of the world
must sustain momentum to improve child survival globally; if not, the world will not
meet the Millennium Development Goal targets until 2026 (UNICEF, 2014).
This study has global significance. Currently, news centers on the 50,000 Central
American children who are crossing the border from Mexico into the USA. The children
bring with them the issues of hunger, poverty, displaced families and poor health. This
global migration makes it important to look at health and nutrition issues in the countries
and communities bordering the United States. As people seek a better life, travel across
the world, migration of children crossing borders, immigration crisis, poverty and under
nutrition are increasingly relevant to researchers.
Problem Statement
Inadequate nutrition leads to malnourishment in an indigenous community in
Ecuador. Geographic circumstances, transportation, food culture, food systems, and other
barriers result in inadequate food intake by this population resulting in restricted growth
and development, stunting, and wasting.
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Purpose
The purpose of this study is to examine the extent of malnourishment in an
indigenous Central American population and to determine factors related to micronutrient
intervention. This will allow design of appropriate interventions to improve the
nutritional status of young children in an indigenous community located in the suburbs
surrounding Santo Domino de los Tsáchila, Ecuador.
Objectives
1. To observe ethnic foods consumed by children and families in an urban
community in Ecuador.
2. To increase cultural knowledge about portion sizes and food intake among the
Ecuadorian people.
3. To examine how geographic circumstances are interrelated with nutrition
information, food security, and food choices.
4. To discuss and observe barriers regarding food intake of the study population.
a. Examine barriers to adequate food intake including grocery shopping,
transportation, storage capacity, etc.
b. Explore accessibility to grocery stores and food suppliers
c. Experience transportation interactions with food systems available to
consumers without a vehicle.
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Hypotheses
1. Nutrition status will be compromised due to inadequate intake of certain
nutrients, geographic barriers, and accessibility to grocery stores and food
suppliers.
2. Preschool children in this urban town outside of Santo Domingo, Ecuador will
show inadequate nutrition demonstrated by elevated levels of stunting and
wasting, inadequate nutrition, and micronutrient deficiencies (Iron, Zinc, and
Vitamin A).
Study Population
The study population includes 54 pre-school children in four urban indigenous
communities outside of Santo Domingo de los Tsáchilas, Ecuador. Santo Domingo is a
city of 500,000 in northwest Ecuador. The Tsáchila community is located four kilometers
west of the capital city of Quito.
Justification of Research
When nutrition status is compromised, growth and development are permanently
affected during maternal stages and throughout childhood (WHO, 2012). The United
Nations created action plans for the world to achieve the Millennium Development Goals
of 2015 in order to eradicate extreme poverty and hunger, achieve universal primary
education, promote gender equality and empower women, reduce child mortality,
improve maternal health, combat HIV/AIDS, malaria, and other diseases; provide a
global partnership for development, and finally, to ensure environmental sustainability
(UNICEF, 2013). The MDGs are of all equal importance, but Goals 1 and 4 are of
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importance for this research study. This study can contribute to data that will guide global
partnerships to decrease child morbidity conditions through nutrition intervention.
Assumptions
It is assumed the sample is representative of the population, and the Food
Frequency Questionnaire given to the parents of children in the poor suburbs surrounding
Santo Domino de los Tsáchila, Ecuador, are answered honestly. It is also assumed that
the Nutrition Data System for Research (NDSR) is appropriate with Ecuadorian food
since it has a category where ethnic foods can be added for analysis and that the nutrients
derived can be compared to food in the United States. The Statistical Analysis Software
(SAS) is used to analyze the micronutrients and macronutrients assessed during the
collection of data. Assumptions for SAS include that the data were represented and
entered in the database correctly.
Limitations
The limitations of this study are that the answers given on the Food Frequency
Questionnaire might not have been answered honestly or with clear understanding despite
translation into the local dialect. Translation may have altered data gathered from the
nutrition assessments and information gathered by the researchers. Another limitation of
this study is if the food composition tables in the NDSR program were limited in
categorizing micronutrient and macronutrient levels for some unusual Ecuadorian foods.
One limitation was the length of the study. The first set of data were collected in 2012,
the clinical observations in 2013 and the final results analyzed in 2014 so the benefits to
families needing interventions are slow.
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Chapter Two
Review of Literature
Malnutrition refers to both undernutrition and overnutrition. It can also be defined
as the presence of stunting (height or length below two standard deviations (Z-scores)
from the mean for age), wasting (weight below two standard deviations from the mean
weight expectable for height), and underweight (weight below two standard deviations
from the mean for age) (Mier, 2014). Individuals are malnourished or suffer from
undernutrition if their diet does not provide them with adequate calories and protein for
maintenance and growth, or if they are unable to utilize the food eaten due to illness
(Medical News Today, 2012). Maternal and child undernutrition contribute to more than
one-third of child deaths and more than 10% of the total global disease burden (Black et
al., 2008) and is the single biggest contributor to child mortality (WHO, 2012). Stunting,
severe wasting and intrauterine growth restriction constitute the largest nutrition-related
risk factors for child death (Lutter & Chaparro, 2008).
Ecuador
Ecuador is the fourth smallest country by land area in South America, and is
located on the northwest coast with over 13 million inhabitants (World Atlas, 2014).
Ecuador forms part of a small Latin American group of countries including Peru,
Guatemala, Bolivia, and Honduras, which report high rates of childhood nutrient
deficiency (The World Bank, 2007). Ecuador, like Guatemala and Peru, has not
converted its middle income status into improved nutritional outcomes. Despite having a
per capita income one-third greater than that of Bolivia and Honduras, Ecuador has a
similar rate of malnutrition to these less prosperous countries (TWB, 2007).
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According to Richard Mier, MD, Ecuador and Kentucky have established a
mutually beneficial relationship through organizations like Medical Mission Ecuador and
Partners of the Americas. Healthcare in the city of Santo Domingo has been the focus of
an international group including citizens of Santo Domingo, Ecuador and Lexington,
Kentucky. Santo Domingo is located about 150 kilometers west of the capital city of
Quito, and is a rapid growing commercial center in the Province of Pinchincha. (Mier,
2014)
Ecuadorian Culture
A mixture of cultures mingled together describes Ecuador. While Spanish is the
official language, ten other native languages are spoken in Ecuador (Unlock the
Treasures of Ecuador’s Culture, 2014). English is the most commonly spoken foreign
language amongst tourism service providers and professionals, while indigenous groups
(Colorado, Shuar, Cofan, Cecoya, Cayapa, and Auca) speak their native languages.
Kichwa, also known as Quichuam, is spoken by highland Indian groups and is recognized
by the constitution as an important part of Ecuadorian culture (Culture Grams, 2010). The
Ecuadorians have a distinct dress code where men and women from each region can be
easily identified by their clothing, displaying a variety of cultural diversity showing the
characteristic of that specific region. People familiar with native dress and can frequently
tell where an Indian is from based on their dress (Unlock the Treasures of Ecuador’s
Culture, 2014). Each rural region has its own traditional styles, colors, and fabrics.
Women usually wear skirts and hats made from straw in coastal areas, wool or leather in
the highland regions (Culture Grams, 2010).
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Music plays an important role in the Ecuadorian culture. Long before the Spanish
conquered Ecuador and before the rise of the Incan civilization, diverse musical traditions
enriched the regions of Ecuador Andean people’s lives were based upon music (Unlock
the Treasures of Ecuador’s Culture, 2014). Characterizations of indigenous music include
bamboo instruments and panpipes, rhythm dances with African influences, and folk
influences (slow, waltz-like rhythms) (Culture Grams, 2010).
Traditional Ecuadorian Cuisine
Ecuadorians have a regular diet of rice, potatoes, and meat (mainly beef or
chicken, pork found only in the Sierra region). A traditional hot sauce called Aj ́ can be
found on almost every table in restaurants and homes, each with its own power of picante
(Savor the Delights of Ecuador’s Cuisine, 2014). Rice, potatoes or plantains, and a small
salad accompany most dishes served. Cuy (guinea pig), yaguarlocro (potato soup made
with blood), and tronquito (bull penis soup) are some examples of true Ecuadorian
cuisine that may be unfamiliar to most western palates (Savor the Delights of Ecuador’s
Cuisine, 2014).
Ecuador is known for an abundance of exotic fruits, Andean potatoes, and
excellent fish and seafood found on the coast. The country also offers an abundance of
street markets offering fresh fruits and vegetables (The Hungry Planet 2014). The
markets also sell exotic spices and fresh herbs to make homemade sauces and remedies
from home. Soup is typically served at both midday and evening meals; locro (potato,
cheese and avocado soup), llapingachos (cheese and potato cakes), and empanadas
(pastries filled with meats or cheeses) are some favorite dishes of Ecuadorians (Culture
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Grams, 2010). Other dishes often found in restaurants are seco de chivo (goat stew served
with rice), lomo salteado (thin beef steaks smothered in tomatoes and onions), seco de
pollo (chicken stew served with rice and avocado, choclo (barbecued Andean corn) and
tortillas de maiz (thin corn pancakes) (Savor the Delights of Ecuador’s Cuisine, 2014).
Environmental Setting
Ecuador has four geographical regions: La Sierra, the Andean highlands with
snowcapped mountains; La Costa, the coastal lowlands which contain agriculturally rich
land; El Oriente, the eastern lowlands that begin at the eastern Andean foothills that
encompasses mostly tropical rain forest; and lastly, the Archipelago de Colon, or the
Galapagos Islands, which are a group of islands in the Pacific ocean about 600 miles off
the coast of Ecuador (Culture Grams, 2010). Many volcanic eruptions and earthquakes
can occur in Ecuador, with 31 active volcanoes, with the two highest peaks being
Cotopaxi and Chimborazo (Culture Grams, 2010).
Ecuador is located in the center of the El Nino weather patterns causing
destructive mudslides and floods, and then drought follows because of the La Nina
weather pattern (Culture Grams, 2010). Thus, having an impact on agricultural
productivity. Due to Ecuador lying on the equator, Quito averages a temperature year
round of 71

(24 ). The climate varies depending on elevation more than with seasonal

changes. The driest months in Ecuador are June to September, and the rainy months are
November to May. The highland region can be everything from frigid in the mountains to
having subtropical valleys, while the coastal lowlands are hot and humid and the rain
forest in the upper Amazon Basin has a tropical climate. (Culture Grams, 2010)

9

Climate and agriculture in Ecuador go hand in hand. Agriculture in Ecuador
accounts for about 14% of the Gross Domestic Product (GDP) and 30% of the labor force
(Encyclopedia of the Nations, 2014). While most of the crops are grown for export, many
Ecuadorians live as subsistence farmers, which they sell or trade the food that is produced
to support themselves. Indigenous Ecuadorians make up most of the subsistence farmers
because their heritage is deeply connected to the land for survival, and the crops they
grow are sold at local markets, not sold or traded to other countries (Encyclopedia of the
Nations, 2014).
The Oriente and Costa regions produce mainly beef and dual-purpose cattle with
dairy cattle found mostly in the Sierra region (Vera, 2003). Climate in the Sierra has
temperatures ranging from 20

to 25

in the tropical level, 15

subtropical level, and the temperate level sees 10

to 15

to 20

in the

year round (Vera, 2003).

Cattle graze on Costa land otherwise unsuited for agriculture, such as seasonally flooded
river plains, hilly terrain in the Manabí Province, or semiarid parts of the far south (Vera,
2003). La Costa and La Sierra have 36% and 51% of Ecuador’s cattle stock, with the
remainder in the Oriente. Dr. Raul Vera found that cattle are evenly distributed and
livestock raising in Ecuador across regions and farm sizes is extremely important (Vera,
2003).
Ecuadorian Food Culture
Nearly 50% of Ecuadorians produce their own food. Assortments of special
dishes are prepared from fresh ingredients for ceremonial occasions by the women of the
household and female maids. In the Sierra and parts of the Coastal regions, a hearty soup
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combines beans, grains, and other vegetables in a cooked fish broth and is served during
Holy Week (Every Culture, Ecuador, 2015). Soup is the most basic, ubiquitous prepared
food with many variations according to ingredients and region. Chica, a mildly fermented
soup make by indigenous people of Amazonia, is consumed on a non-ceremonial daily
basis. A European style diet is followed mostly by the middle and upper classes in
Ecuador where the primary meal, lunch, is served around 2:00 P.M., and may last up to
several hours (The Hungry Planet, 2014).
Andean families are food secure in the form of their own enterprises- flock of
sheep and other animals. Families raise animals not only to eat for themselves, but also to
sell to the market for money when they have little to harvest (The Hungry Planet, 2014).
In the Ecuadorian culture, the main staples for animal protein eaten is guinea pig and
poultry. Most families raise their own cows for milk, producing an average of one quart a
day. On the other hand, commercial agriculture and floriculture have increased
dramatically with the use of greenhouses; fish farming (trout and tilapia, primarily) and
shrimp farming are vital sources of food and income for Ecuadorian families (Every
Culture, Ecuador, 2015).
According to The Hungry Planet, one week of food during the month of
September for a family living in the central Andean highlands costs as follows (The
Hungry Planet, 2014): (* indicates homegrown, ** indicates market value of homegrown
foods, if purchased: $3.20)
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Grains & Other Starchy Foods: $17.40** (Note: a family normally
grows their own potatoes and corn, but at this time of year, there is non
left to harvest and have eaten the last of their homegrown barley)
o White rice, broken, 50 lbs. (cheaper than whole rice)
o White potatoes, 100 lbs.
o Ground wheat*, 15 lbs.
o Corn flour, 10 lbs.
o White flour, fine, 10 lbs.
o Green pea flour, 8 lbs.
o White flour, coarse, 6 lbs.



Dairy: **
o Milk, 1.8 gallons from family cows, one week supply



Meat, Fish, & Eggs: None



Fruits, Vegetables, & Nuts: $11.25
o Plantains, 13-14 lbs.
o Yellow bananas, 6.2 lbs.
o Oranges, 3.6 lbs.
o Lemons, 2.5 lbs.
o Andean blackberries, 1 lb.
o Lentils 10 lbs.
o Carrots, 3.6 lbs.
o Red onions, 3 lbs.
o Leeks, 2 lbs.
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o Lettuce, 1 head


Condiments: $2.90
o Brown sugar, 11 lbs. (purchased as cake, used for sweetening
coffee and eaten as candy)
o Salt 1.5 lbs.
o Vegetable oil, 16.9 fluid ounces
o Cilantro, 1 bunch



Beverages: **
o Water from nearby spring, carried by hand for drinking and
cooking
o Stinging nettle, 1 small bunch (gathered wild for tea)
o Corn silk, 1 handful (boiled in water for both tea and medicine)



Food Expenditure for One Week: $31.55

Food Systems
Ecuador is situated on the equator with long growing seasons, rich tropical
lowlands, and some crop fields 11,000 feet up in the mountains. A sustainable
community food system is a collaborative network that combines sustainable food
processing, production, distribution, consumption and waste management in order to
boost economic, environmental, and social factors of a specific place or community
(Defining Sustainable Community Food Systems, 2014). Over the past several years,
liaisons have gathered information and gained more power in influencing how
Ecuadorian families acquire their food for intake (Borja, Oyarzun, Zambrano, & Lema,
2013). Agricultural production is less molded by local culture and more by the growing
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distance between producers and consumers. Longer chain development is a main
characteristic of the modern food systems, and consumers and producers are not aware of
the increasing difficulty to get to know one another. Diets are becoming less healthy,
farmers’ incomes are falling, and choices are limited to consumers (Borja, Oyarzun,
Zambrano, & Lema, 2013).
Nutrition Status of Children in Highland and Lowland Ecuador
The socio-economic status, geographic locations, and center of origin of families
in Ecuador are a few of many reasons why nutritional status is linked to their children
(Katuli et al, 2013). The indigenous and Afro-Ecuadorian population living in the
highland and lowland areas are malnourished, poor, and differ in growth patterns (Jones
& Murphy 2009; Leonard et al, 1995). Research shows an increased rate of infant
mortality in populations with low-nutritional status and stunted growth associated with
children who have low-calorie and protein intakes, which both affect poor communities
(Katuli et al, 2013). A study published by the Journal of Tropical Pediatrics assessed the
nutritional status of children in Ecuador using anthropometric measurements and body
composition.
Anthropometric indicators such as Body Mass Index (BMI), height-for-age (HFA)
and weight-for-age (WFA), are used to assess underweight, wasting and stunting, among
children >5 years of age (De Onis et al, 2007). However, weight-for-age is an indicator
for composite stores and does not distinguish between acute and chronic malnutrition.
Low HFA scores reflect chronic undernutrition and a low BMI detects wasting. Height
and weight are the most commonly used measures because they are easy to use, rapid and
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inexpensive to obtain. After height and weight are correctly measured and age is recorded
from the child, a researcher or clinician can assess the child’s general nutrition status and
growth patterns by using a standardized age- and sex-specific growth reference to
calculate weight-for-age Z-scores (WAZ), height-for-age Z-scores (HAZ), weight-forheight Z-scores (WHZ), and body-mass-index-for-age Z-scores (BMIZ). WHO
recommends the use of Z-scores because they provide a more statistically accurate
measure of risk and prevalence of malnutrition (Mei & Grummer-Strawn, 2007).
Katuli et al. 2013 assessed the nutrition status of two subpopulations of
Ecuadorian children, tropical or costal and highlands groups. They compared the
nutritional status and body composition between school-going children in the highlands
and lowlands areas of Ecuador. Determining the effect of geographical location was a
major aspect of comparing the nutritional status of highland vs. lowland areas. Of the 171
children assessed, 33.3% were from the lowland region while 66% were in the highlands,
with a 1:1 ratio of males to females. The basic nutritional status indicators were
drastically different in the two locations (p <0.005). In the lowland region, the overall
prevalence for stunting (<-2 Z-score for HFA), underweight (<-2 Z-score for WFA), and
low BMI scores (-2 Z-score for BMI-for-age) was 7.6, 1.2, and 1.2%, respectively (Katuli
et al. 2013). In the highland region, 11.4% of the children were stunted, 1.8% thinner
than the healthy children, and 1.8% were underweight. None of the highland children had
a Z-score of below -2; however, 22.8% were mildly underweight (<-1 Z-score) and
35.1% were mildly stunted. This study concluded that living in the urban highlands of
Ecuador is a predisposing factor to poor nutritional status in these 171 children. The
highlands children were subjected to numerous factors that may have had a negative
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contribution on the children’s nutrition status. Increased physical activity due to terrain,
poor quality soil, and urbanization are all possible factors that may have influenced the
results of this study.
Causes and Indicators of Growth Stunting
Stunting can be defined as length/height-for-age less than two standard deviations
of the median of the reference population and results from the failure to grow adequately
in length/height in relation to age (Black et al., 2008). Severe stunting can be classified as
length/height-for-age less than -3 standard deviations of the median (Lewit & Kerrebrock,
1997). Several issues cause growth stunting, with one being inadequate nutrition.
Although the prevalence of growth stunting in the first two years of life can be attributed
to low birth weight, inadequate nutrition may still be linked with the low birth weights
because of deficiencies of maternal nutrition during pregnancy (Lewit & Kerrebrock,
1997). Other contributors to stunting include recurrent or chronic infections, in
concordance with parasites of the intestines. Inadequate nutrition and the chronic and
recurrent infections are also interrelated and strongly contribute to growth stunting, and
has been used a key focus for policy responses to intervene in the problem of growth
stunting (Lewit & Kerrebrock, 1997).
In Ecuador, there are large differences in the prevalence of nutritional outcomes
among different socioeconomic groups based on sex, race, urban or rural residence,
geographic region, altitude, income, and poverty level of households (The World Bank
Country Study, 2007). According to the book Nutritional Failure in Ecuador: Causes,
Consequences, and Solutions the prevalence of stunting is slightly higher among boys,
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24%, than among girls, 22.1%; indigenous children are much more likely to be stunted
(46.6%) and severely stunted (16.8%) than those of any other racial group in Ecuador; the
prevalence of stunting in Ecuador increases with age of the child, 3% of children under
five months are stunted, but this climbs to almost 10% in the 6-11 month age group and
for children between 12-23 months the percentage jumps to 28% (TWBCS, 2007). The
study also showed that children living in rural areas are more likely to be stunted or
severely stunted, 30.6% and 9.4% respectively, than those who live in urban areas.
Anthropometrics of Poor Growth
Growth status in children has many different indicators. The three most
commonly used anthropometric measurements to assess their growth status are weightfor-height, height-for-age, and weight-for-age (WHO, 2012). The interpretation of these
measurements are as follows:
Weight-for-height (low). This test used to assess wasting and thinness, is a sign
of acute malnutrition and is a strong predictor or mortality among children (World
Health Statistics 2007). These properties often indicate a severe process of weight
loss, which is then associated with severe disease and acute starvation. Given that
there is not a food shortage, the prevalence of wasting is usually below 5%, even
in poor countries (Lewit & Kerrebrock, 1997). A prevalence exceeding 5% marks
an increase in mortality that soon becomes apparent (Toole & Malkki, 1992).
When the prevalence is between 10-14%, this is regarded as serious, and equal to
or above a prevalence of 15% is classified as critical. The second year of life is
usually when a peak is shown for weight-for-height (Victoria, 1992).
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Table 2.1: Weight-for-Height and BMI (CDC, 2012)

Height-for-age. Prevalence of child malnutrition is the percentage of children
under 5 whose height-for-age (stunting) is more than two standard deviations
below the median for the international reference population ages 0-59 months
(TWB, 2012). Stunted growth reflects a process of failure to reach linear growth
potential resulting from poor health and/or nutritional conditions. Stunting in high
levels are closely related with poor socioeconomic conditions and an increased
risk of early and frequent exposure to certain conditions like inappropriate feeding
practices and/or illness (WHO, 2012). Likewise, a decrease in the national
stunting rate is represented by improvements in the country’s overall
socioeconomic conditions. In less developed countries, low height-for-age ranges
considerably from 5% to 65% (De Onis et al., 1993). Along with that, prevalence
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starts to rise at the age of around 3 months and slows down around the age of 3.
According to the World Health Organization’s description, for children in the age
group below 2-3 years, low height-for-age probably reflects a continuing process
of “failing to grow” or “stunting”; it reflects a state of “having failed to grow or
“being stunted” for older children (WHO, 2012).
Figure 2.1: Stature-for-Age Percentiles: Girls, 2 to 20 years (CDC, 2012)
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Figure 2.2: Body Mass Index-for-Age Percentiles: Boys, 2 to 20 years (CDC,
2012)

Weight-for-age (low). This aspect of growth status reflects body mass relative to
chronological age. It is influenced by the height of the child and their weight, but
its composite nature makes this interpretation intricate. An example would be that
weight-for-age fails to distinguish between short children of adequate body
weight and tall, thin children. On the other hand, if there is significant wasting in
community, both weight-for-age and height-for-age reflect the long-term health of
the population or individual (WHO, 2012).
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Figure 2.3: Birth to 24 Months: Girls Length-for-age and Weight-for-age
Percentiles (CDC, 2012)
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Figure 2.4: Birth to 24 months: Boys Length-for-age and Weight-for-age Percentiles
(CDC, 2012)
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Consequences of Poor Growth
A cause and consequence of poverty is poor growth (TWB, 2006). Research by
Professor Robert E. Black et al., 2008 shows that infants who were born to women who
were malnourished themselves early in life are smaller than infants born to betternourished women and intrauterine growth retardation may limit post-natal growth.1
Relating back to the introduction, other main causes of poor growth are inadequate
breastfeeding, feeding practices, and infectious disease. Along with these factors,
inadequate energy and nutrient intake result from household food insecurity. Even though
many households in Latin America and the Caribbean have enough resources to provide
the right amount of food to meet the energy requirements of infants and young children,
the resources pertinent to provide the types of food needed for micronutrient
requirements are limited (Dewey & Brown, 2003). These micronutrients include zinc,
iron, vitamin B6 in developing countries, and niacin, riboflavin, calcium, vitamin A,
thiamine, folate, and vitamin C in other populations (Dewey & Brown, 2003). The
bioavailability of these nutrients in the diet is poor; however, intake may be high,
therefore overall absorption is low (Black et al., 2008). Thus while an analysis of intake
may show foods bearing these nutrients are in good amounts, biochemical analysis will
not support intake. The best source of many of these nutrients is animal flesh, which can
be difficult and expensive for families to purchase on a daily basis. Furthermore, it does
not mean infants and young children actually meet requirements if the household has
enough food to provide energy.
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Prevalence Estimates in Underweight, Stunting, Wasting, and Overweight
Stunting is the most prevalent growth problem in the South American Region as
shown in Figure 3. Because stunting is cumulative during childhood, a prevalence
estimate for all children under 5 years of age will underestimate the prevalence in older
children and will inadequately reflect the percentage of children who will remain stunted
permanently (Black et al., 2008). The overall stunting of 23.5% of all children under the
age of 5 is below the prevalence of stunting in the last four age categories of ages
between 12 and 60 months of age. Some examples of individual country data in that
region of the world include an overall prevalence of stunting in Guatemala is 54.5% and
for the age group 36 to 47 months, it is 62.7%. Bolivia has a prevalence of 32.6% overall,
but 41.6% among those children who are 24 to 35 months. According to the World
Health Statistics of 2011, 6.2% of children under the age of 5 in Ecuador show signs of
stunting (World Health Statistics, 2011). Looking at the data, it can be concluded that the
stunting problem appears to be much larger than if it were to be estimated using all
children less than 5 years in the denominator (Black et al., 2008).
In comparison, the prevalence of underweight is less than 9% in all of the
countries including Ecuador except Honduras (12.5%), Haiti (19.2%), and Guatemala
(18.0%). Consequently, the prevalence of wasting is less than what would be expected in
a normal population, for approximately half of the countries (Black et al., 2008). About
10.3% of under-5 children of Haiti had the overall highest prevalence of wasting,
Honduras with the lowest at 1.4% of under-5 children. Overweight is an ongoing, critical
issue with the prevalence surpassing that expected in a normal population in all countries.
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Figure 2.5: Comparison of the prevalence of underweight, stunted, wasted, and
overweight using WHO Child Growth Standards (World Health Organization, 2012)

Is there a double burden?
Underdeveloped countries across the globe have considerable experience in
addressing undernutrition as a public health topic. With that being said, there has been an
increase in rates of overweight and obesity in many other underdeveloped countries
(Black et al., 2013). There is an evolving double burden of undernutrition and overweight
or obesity, and has been observed in many Latin American countries whereas within the
same household, stunting among young children coincides with overweight or obese
mothers while other household members suffer from micronutrient deficiencies
(Monteiro, Conde & Popkin, 2004; Doak et al., 2000). According to Freire (2014), “the
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double burden is related to the epidemiological transition, globalization, urbanization,
shifts in occupational structures, and changing patterns of diet and physical activity” (p.
1636S).
Most countries that are underdeveloped have a lack of resources to address the
double burden issue, or they have not taken notice of the problem. Subsequently, they
continue to tackle undernutrition without addressing overweight or obesity within the
household (Freire et al., 2014). With a population of around 15 million that is >70%
urban (INEC, 2011), Ecuador is not dramatically different from the transitions and trends
that are unfolding around the world. Ecuador is diverse geographically, and his home to
racial and ethnic minorities including Afro-Ecuadorians and members of 14 indigenous
groups (Freire et al., 2014). Ecuador remains highly unequal when it comes to average
income with a coefficient at around 0.50 (Malik, 2013), even though the average has
increased over the past two decades.
Economic and social factors face persistent poverty and inequality that put into
context for the double burden of malnutrition in Latin America (Freire et al., 2014). The
prevalence of undernutrition (anemia, stunting, and zinc deficiency) and overweight or
obesity in Ecuador has been growing exponentially (Freire et al., 2014). This double
burden of malnutrition in households is a vital issue that needs to be addressed.
Anthropometrics of Ecuadorian Children
Child malnutrition is estimated by using the World Health Organization Child
Growth Standards prior to April 2006. The data were analyzed using the National Center
for Health Statistics (NCHS) and WHO international reference population (WHO, 2014).
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The results, as shown in Table 2 below, are calculated by sex, age group, and sample size.
Weight/age, Height/age, Weight/height, and BMI/age separate the percentage below and
above the median and are based on standard deviation.
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Table 2.2: Anthropometrics in children of Ecuador (WHO, 2012)
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Child Mortality Estimates
Child mortality continues to fall globally. The total annual number of deaths in
children under 5 years of age fell to 8.8 million, which is a 30% decrease down from 12.4
million in 1990 (World Health Statistics, 2010). Although the percentage of children
under 5 years of age who are underweight declined to 18% in 2005 from 25% in 1990,
progress has been uneven, globally. On the other hand, the prevalence of undernutrition
has increased in other countries, and the worldwide stunted growth affected about 186
million children under the age of 5 years (WHO Statistics, 2010). Mortality in children
under 5 years old in 2008 was estimated at 65 per 1000 live births, and new trends
indicate an acceleration of the rate of decline in all regions since 2000 (WHO Statistics
2010). UNICEF states that the global under-five mortality rate has declined by nearly half,
49%, since 1990, dropping from 90 to 46 deaths per 1000 live births in 2013 (UNICEF,
2014). Table 3 below shows the annual rate of decline in mortality in children less than 5
years of age, according to WHO Child Growth Standards.
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Table 2.3: Average Annual Rate of Decline (%) in Mortality in Children Under 5 Years
Old- 1990-1999 and 2000-2008 (WHO, 2010)

Globally, approximately half of under-five deaths are attributable to
undernutrition (UNICEF, 2014). Sickness such as pneumonia, malaria, and diarrhea
claim the lives of 3 out of every 10 children before the age of 5. These deaths occur in
children whose immune systems are compromised due to undernutrition (UNICEF, 2014).
What is Poverty?
According to the World Health Organization, poverty, in terms of income, can be
defined as making less than $2.00 a day, but in reality, poverty is more than just income,
it is also more relative (WHO, 2014). Around the globe, the absolute poorest of the poor
are in the worst health. Evidence shows that the lower a person’s socioeconomic status
the worse their health. This is seen in not only the lower income class countries, but also
the middle and high-income countries (WHO, 2014). The depth of extreme poverty can
be measured by how far from the average an extremely poor person is from the $1.25 per
day poverty line. This has fallen nearly 25% over the past 30 years, and individuals living
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in poverty today appear to be just as poor as they were some 30 years ago (Olinto, Beegle,
Sobrado, & Uematsu 2013).
Nearly two-thirds of the extremely poor earn a living from agriculture, more than
one-third of the extremely poor individuals are children under the age of 13, and half of
children in low-income countries (LICs) are in extreme poverty. Sanitation, electricity,
and water are essential utilities that are limited among the poor; on the other hand, the
non-poor are three times as likely to have sanitation, twice as likely to have water, and
87% have electricity. (Olinto, Beegle, Sobrado, & Uematsu 2013)
Approximately 1.2 billion people in the world live in extreme poverty. This
creates ill health because it causes individuals to live in environments that make them
sick (WHO, 2014). While Millennium Development Goal 1 of reducing extreme poverty
between 1990 and 2015 was reached five years ahead of time, the remaining poor are still
deprived, and the world will have to work harder as poverty becomes more difficult to
solve (Olinto, Beegle, Sobrado, & Uematsu, 2013). WHO is in support with those
countries that design and implement policies that will improve health and prioritize the
needs of poor people. This work includes “global advocacy, regional initiatives and direct
support to ministries of health in developing countries” (WHO, 2014).
Summary
Understanding the relationships between malnutrition, stunting, overweight,
underweight, and wasting is an ongoing process, along with the fight against malnutrition.
Food insecurity and poverty inhibit a child’s ability to grow due to lack of available foods.
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Malnutrition mainly in the form of stunting continues to exist amongst the countries of
the Region of the Americas.
Environmental settings amongst the four different regions in Ecuador are major
contributors to the types of food that is grown, transportation of crops from farms to
domestic and commercial operations, and commercial enterprises within communities.
Families who experience difficulty accessing the food resources available, experience the
greatest impact of continued micronutrient deficiencies.
The issue can be addressed if infants and young children start receiving adequate
amounts of the limited micronutrients by creating better resources to increase the
availability of these micronutrients. The development of maternal and child
undernutrition interventions would be very beneficial to the health of underdeveloped
populations and are of importance to the more developed areas of the Americas as
migrations move persons with all their individual undernutrition status across the region.
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Chapter Three
Methodology
This research was a mixed methods study design. Qualitative information were
assembled into themes reflecting transportation, food systems, economics, and
geographic barriers. The study utilized data that were observational and collected in a
natural setting.
Figure 3.1: Ecuadorian Food Systems

Food Systems:
CommercialSchool Food
Service,
Restaurants, Food
stalls, Food carts.
Domestic- Family
meals
Transportation:
Bus, Donkey,
Scooter, Bicycle,
Taxi, Walking

Geography:
Coastal, Plains,
Highlands,
Lowlands

Shopping:
Grocery
stores,
Roadside open
air markets,
Covered
markets

Economics:
Cash sales,
Food
exchange,
Barter

Quantitative data attained from lab values and food frequency questionnaires were
analyzed and interpreted. The University of Kentucky Research Integrity Office,
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Institutional Review Board (IRB) gave consent to both the English and Spanish versions
of the study.
Research Design
This study focused on a non-experimental quantitative research design. Nothing
in this situation was manipulated to observe the effects of change, and the phenomenon
were explored as it occurred. Some aspects of quantitative research were gathered from a
survey but mainly relied on descriptive exploration. A food frequency questionnaire was
developed as an instrument for observing data beyond the physical reach of those who
observed. The quantitative information for the Tsáchila communities was the dietary
analysis and micronutrient analysis resulting from the FFQ. The most commonly used
dietary assessment tools are the Food Frequency Questionnaire, 24-hour recall, and
Estimated-diet records. The FFQ is used to determine the amount of a particular food
item a person has consumed of a certain period of time. For example, FFQs may ask an
individual to recall the “average amount eaten in the past week, month, or year”. The
FFQ used for this study was based on the University of Cambridge FFQ that has been
tested for validity and designed to measure a participant’s usual food intake during the
previous year (Bingham et al 1994). The FFQ used in this study was modified to measure
participants’ intake during the previous week and tested for validity. Once the FFQ was
developed, it was field tested for content validity for Ecuadorian food categories. Via
teleconference, health professionals from Ecuador and the University of Kentucky
addressed the content validity of the FFQ and recommended the inclusion of three
questions relating to where the community sought healthcare for food related disorders.
After content validity was established, the FFQ was translated into Spanish.
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Figure 3.2: University of Cambridge Food Frequency Questionnaire

The second method in this study was based on a qualitative research paradigm
that was exploratory in nature, with variables that were defined according to the
environmental setting. The qualitative design was a thematic process, in which examining
and recording patterns are collected in the natural setting (Braun & Clarke, 2006).
Thematic analysis was used to examine Ecuadorian food systems, while the observational
aspect was clinical with visual representation. Themes and patterns across data sets are
important when describing a phenomenon and are associated to a specific research
question (Daly, Kellehear & Gliksman, 1997). Observational data were collected to
examine commercial and domestic food systems and food presentation for public
consumption. Clinical observation was used for visual representation of local food and
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consumer markets, sanitation conditions, methods of cooking, determining the setting of
the community, where food is sold, and food display commercially and domestically.
Clinical observation was defined for this study as a pictorial record of the food systems in
several major cities and in Santo Domingo and is a methodology commonly used in
anthropological observations. The researcher compiled a visual record (photos) of
commercial and domestic food delivery systems and food availability in cities, rural areas
and local markets without judgment or selected criteria. Foods served in restaurants, by
street vendors and by school food service were included in the record.
Preschool children (1-4 years of age) presenting to the Shoulder-to-Shoulder
Global (STSG) health center were approached via their parents to participate in this study.
Parents signed consent forms to complete the diet history with the STSG clinic staff, the
staff then obtain measurements of age, height/length, and weight and obtain blood
samples to measure hemoglobin, serum iron, C-reactive protein, serum zinc, and serum
retinol levels. Data analysis included examining how growth parameters matched diet
histories and micronutrient levels. A total of 54 preschool children were included in this
study, with ages equally distributed. Children identified with micronutrient deficiencies
were offered treatment with multivitamins and nutritional counseling.
Research Methodology
A food frequency questionnaire (FFQ) was used as an instrument for observing
data beyond the physical reach of those who observed the health status of the children.
The FFQ was based on eating practices, food items, and food habits of the Ecuadorian
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community. The FFQ was designed by a registered dietitian (RD) and piloted on-site in
Ecuador by a nurse, physician, a public health Peace Corp. worker, and nutritionist.
Food frequency questionnaires are a dietary assessment tool used in large
epidemiologic studies of diet and health. In this study, the FFQ was read to each
participant who then reported on the frequency of consumption and portion size of
specific food items over a defined period of time (e.g. one week, one month, the last six
months, etc.). In this research study, the FFQ given asked questions over a one-week
period.
Once tested, the changes were introduced in the FFQ, translated into an
Ecuadorian-Spanish dialect, and then it was administered to 54 families by health
professionals at the clinic. The families were continuing members of the Hombre a
Hombre El Centro Medico Clinic. The nurse administered the IRB consent form, and
those who completed and signed consent form were accepted into the study.
The FFQ asked the participant to answer the questions as best as they could about
their weekly consumption of various foods. Topics included:


Beverage consumption
o e.g. In the past week, what did your child drink and how much?



Fruit consumption
o e.g. In the past week, what fruits has your child eaten and how
much?



Vegetable consumption
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o e.g. In the past week, did your child eat any green leafy vegetables
like spinach or lettuce? If so, what did the child eat and how much?


Grain consumption
o e.g. In the past week, how often did your child eat whole grains
like beans or lentils? If so, what did your child eat and how much?



Protein consumption
o e.g. In the past week, how often did your child eat pork, guinea pig
or other meats like those? If so, what did your child eat and how
much?



Dairy consumption
o e.g. In the past week, how often did your child eat any dairy
products such as milk? If so, what did your child eat and how
much?



Sweets consumption
o e.g. In the past week, how often did your child eat cakes or
pastries? If so, what did your child eat and how much?



Demographic information
o e.g. Do you have a refrigerator? If not, where or how do you store
food that should be kept cold?
o Is there time during the year when the family skipped meals or cut
the size of meals because there was not enough money to buy
food?



Healthcare information
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o e.g. Where do you typically go to receive healthcare?
o What do you do when you or your child is sick?
o What problems do you experience in getting healthcare?
The researcher analyzed the FFQ based on food composition tables that included
food items from Central America. This study used the Nutrition Data System for
Research (NDSR), which is the gold standard for nutrient analysis. Once data were
collected by FFQ, clinical observation took place in Ecuador where the researcher
observed food variety, sources and amounts. An example of the English translation FFQ
and Spanish language FFQ can be found in Appendix A and B, respectively.
The qualitative measure used was clinical observation, observing family meals,
food shopping in several cities, food served in boarding and lodging facilities, meals
served in Santo Domingo de los Tsáchilas school system, and photo essays created of
food settings in 10 different Ecuadorian communities.
Qualitative research tries to understand the reasons why something is the way it is.
It is also more anthropological and naturalistic than quantitative research, and more
subjective, as well. Qualitative research can take the form of observation, in which the
researcher observes the matter, surroundings in its natural environment, and occurring
behaviors (Strauss & Corbin, 1990). With this type of qualitative research, the researcher
has to be careful to not introduce bias or opinion into the observation. Observational
research was one type of strategy used for this study.
Another type of research strategy used was conducting interviews to recount
information on food intake from the previous week of participants. The researcher had to
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be careful in that answers given could be altered, personal bias was not given, and
leading questions were not asked. The researcher also conducted interviews with
members of the population of each city visited relating to food systems, accessibility to
food retail enterprises, and individual food intake.
Population and Sample
The project was located in the three communities served by Centro Medico
Hombro a Hombro (CMHH; Shoulder to Shoulder Clinic). These communities are
located in the suburbs surrounding Santo Domingo de los Tsáchilas, Ecuador. Santo
Domingo is a city of 500,000 in northwest Ecuador. Services are currently being
provided to approximately 80-100 children per month between 1-4 years of age. This was
a conservative estimate based upon 80 children seen per month for 15 months. The
broader research study assessed 150 children and 150 adult parents or caretakers over the
data collection period, which depended on how quickly the participants were recruited.
This study focused on 54 pre-school aged children in urban Santo Domingo, Ecuador.
The Tsáchila are renowned throughout Ecuador as shamans and healers, and are also
known as Colorados, a reference used to the red “achiote” paste they use to dye their hair
and sometimes the designs they paint their bodies.
Instrument and Procedures
After informed consent was obtained a data entry form was completed for each
enrollee. A physical examination was performed including height and weight. The
Standard of Care at the clinic typically involves anthropometric measurements of height
and weight for preschool children, head circumference, and medical history since last
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visit to the clinic. Blood samples were taken as needed utilizing staff at the clinic and
available clinic resources to conduct these procedures. Blood samples were analyzed at
the University of Kentucky lab to ensure consistency of analysis.
Anthropometric measures, height and weight were obtained for both parents by
trained health care workers at the clinic. Data from absent caregivers were reported as an
estimate by the family member present. The researchers used a height marker (a
ruler/tape measure attached to the clinic wall that shows standard heights). Parents were
assisted to estimate heights using the markers on the tape. This technique is commonly
used in low resource communities internationally with good success in the accuracy of
the estimates. Weight was estimated with the family member using photographs or
silhouettes (usually males) of males already weighed.
A blood sample of 4-6cc was obtained and analyzed for hemoglobin, serum iron,
C-reactive protein, serum zinc, and serum retinol levels. The blood draw took place
during the same clinic visit when families were recruited. It was taken after the parent
had signed the consent form. The procedure should last no more than 5-7 minutes.
The research procedure included a physical examination (height, weight, head
circumference, ear exam, tongue, reflexes, etc.) that is the Standard of Care at the clinic
for well child evaluation and the blood draw of 4-6cc was an additional medical step.
Each family completed a 24-hour multi-pass recall of what the child ate the previous day.
A Food Frequency Questionnaire (FFQ) also added to the data collected. The child was
present during the food recall and was able to verify some of the foods eaten.
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Children identified with micronutrient deficiencies were included in treatment
programs offering multivitamins and parents received nutritional counseling. Counseling
included the directions for dosage of the multivitamins and times of day to administer the
multivitamins. Parents were directed to administer the multivitamins only to the children
participating in the study and not shared with other children who have not been identified
as needing the multivitamins. Analysis investigated which factors show a relationship
with growth, diet history and micronutrient intake.
Data Analysis
Nutrition Data System for Research (NDSR) developed from the University of
Minnesota (NDSR, 2014) was used as a quantitative method to identify nutrient intakes
from foods reported from each participant to identify nutrient intakes for analytical
comparison based on growth parameters. Micronutrients and macronutrients were
analyzed from the FFQ. The investigation of the data collected utilized Z-scores of
height-for-age to determine health status. The results of this study will guide
comprehensive nutritional intervention for this Ecuadorian population. Two qualitative
methods, clinical observation and objective visual representation, were used to identify
location of livestock markets and grocery stores, portion size of meals, where food is sold,
recognize everyday transportation, and examine geographical barriers.
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Chapter Four
Results

Demographics
The purpose of this study is to examine the extent of malnourishment in an
indigenous Central American population and to determine factors related to micronutrient
intervention. This research study includes 54 participants aged one to four from four
Tsáchila communities in Santo Domingo. The Tsáchila participants are located in the
northern coastal region of Ecuador and speak dialects of Barbacoan. Displayed by lines
on the map below are the areas traveled by the researchers.
Figure 4.1: Map of Ecuador

(City Population, 2014)

43

Santo Domingo de los Colorados, also known as Santo Domingo, is the third
largest city in Ecuador, following Guayaquil and Quito. It is located in the humid tropics,
165 meters above sea level, on the way from the Coast to the Sierra (This Is Ecuador,
2014). Santo Domingo de los Tsáchilas, the actual Province, has an average temperature
of 25.5

, is only 133 km away from the capital city of Quito, and hold the largest

livestock market in the country (This is Ecuador, 2014). According to the 2010 and 2014
census, the population of Santo Domingo living within a 3,805-km2 area was 368,013
and 411,000, respectively (City Population, Ecuador 2014).
There were four Tsáchila communities in Ecuador involved in providing data
from children living in this community. While BMI charts are not currently used in the
South American population, this chart uses exact height and weight to calculate the BMI
of each participant. Figure 4.1 below shows the average BMI per Tsáchila community.
Figure 4.2: Average BMI of Tsáchila Participants
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Height and weight in the above BMI line graph ranges from 16 to 26 kg/m2. Tsáchila
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community Bua had an average BMI of 26 kg/m2, while Los Naranjos, Congoma, and El
Poste averaged 16.4 kg/m2, 16.1 kg/m2, and 17.2 kg/m2, respectively.
WHO released a new international growth standard statistical distribution in 2006,
which now describes the growth of children living in environments believed to support
what WHO researchers view as optimal growth in six countries around the world,
including the United States, and in children who are between the ages of 0 to 59 months
(CDC, 2010).
WHO uses Z-scores because of the ethnic differences between American and
South American indigenous populations. However, this chart has exact height and weight
calculated. The BMI chart is best presented in this way for the American audience, so it
will be better understood.
Healthcare Outcomes in Tsáchila Communities
At the end of the food frequency questionnaire, there were three questions relating
to healthcare in their communities. These generated qualitative responses. The
participants were asked to answer to the best of their ability. The healthcare outcomes for
each of the four Tsáchila communities were then translated and divided into separate
groups and answers given in order to make an easier comparison. The four tables below
represent each Tsáchila community and the answers given to three questions at the end of
the FFQ relating to healthcare: Where do you typically receive healthcare, what do you
do when your child is sick, and what problems do you experience in getting healthcare
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Table 4.1: Bua Healthcare

Bua de los Tsáchila is one of the remaining communities left in the Tsáchila
culture and lies just a few miles west of Santo Domingo. This group had 16 total
participants. For the question “Where do you typically go to receive healthcare?”
(¿D nde va t picamente para recibir cuidad de la salud?) seven of the 16 participants
answered that they go to either Puerto Limon or Rosales Medical Centers, “Doctor en el
centro cuerdo tiere gripe o va a Puerto Limon”, or “Usualmente no va, pero una vez se al
subcentro Los Rosales.” Of the 16 participants, two answered with will not go, “ne se va”,
and two others answered with not sick much, “no mucho enfermo.” Only one of the 16
participants answered that they would go anywhere, “en caulquier sitio.” Twenty-five
percent said they go to a particular doctor when severe, “al m dico particular solo
cuando es grave.”
One of the participants who answered for question 1 that they went to the Rosales
Medical center for healthcare also answered that they have no problems, “casi no tiene”,
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getting healthcare for question three. For question two, “What do you do when your child
is sick?” (¿Qu ́ hace usted cu ́ ndo usted o su niño est ́ enfermo?) 62.5% of the families
stated that when their child is sick, they take them to the doctor, “tomar en medico.”
Two participants that answered question one where do they go to receive
healthcare responded that they go to a particular doctor when severe, “al m ́ dico
particular solo cu ́ ndo es grave,” also answered that they give their child a remedy at
home “les da remedios caceros” because they lack money, “falta de dinero.” In response
to question three what problems do you receive in getting healthcare, the respondents
again answered lack of money was the problem (“falta de dinero”).
For the second question, two of the 16 families take their child straight to the
pharmacy if they are sick, so their response was “compra medicamentos de la farmacia.”
Two other respondents answered that they take their child to El Centro Medico, “los lleva
al el centro m ́ dico.”
Less than half stated that they have no money to receive healthcare, while five
others stated they had no problem, two reported that distance was an issue, while only
one answered lack of transportation. For the families who do not go to the clinic, they
were not clear why they did not go, there was no explanation given. For the families who
had no money, “falta de dinero”, they did not elaborate on that either.
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Table 4.2: Congoma Healthcare

Tsáchila Congoma is located 14 kilometers from Santo Domingo. This group had
13 participants. The participants responded with multiple healthcare access points, so the
tally will equal more than 13 on questions one and three.
One family in the Congoma community answered the question where do you
typically go to receive healthcare with “A la farmacia, s es mas grave, va al hospital”,
which translates to the pharmacy, if more severe, goes to hospital; only one family
reported that they will not go, “no se va”, to receive healthcare when needed and they
were not clear about why. Question two was answered with either “lleva al medico” or
“llevar al niño a la farmacia”, which translates to they go to the doctor or take child to
pharmacy, respectively.
One family for question three, ¿Qu problemas tiene par air al medico?
responded with multiple answers about why they experience difficulty in getting
healthcare. Lack of money and lack of transportation, “falta de dinero & falta de
transporte,” is how they answered. Less than 50% (38.4%) who participated answered
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that they had no difficulty getting healthcare with “Ning no or no hay.” Only one other
family reported money is a problem, “el dinero es el problem.” Two out of 13 families
said their difficulty in reaching healthcare was due to economic resources, “Recursos
econ micos;” three families reported lack of vehicle or transportation, “falta de
vehiculo/transporte;” and only one family stated they are too sick to go to the doctor,
“Fiebre.” The short, simple answers were translated directly because there was no
explanation given.
Table 4.3: El Poste Healthcare

El Poste is another major pre-Incan community that has remained in isolation for
years and is located 4 kilometers from Santo Domingo. There were 11 participants from
this group.
One of the families that receives healthcare at the Modelo Clinic, “Centro de
salud que su llama el Modelo,” also said that when their child is sick, they first look for a
helper to assist then look beyond medications if needed, “Primero busca un auxiliary
para ayudar y de all busca medicamentos si son necesarios.” For question three, one of
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two families to answered with the following two responses, “Recursos econ ́ micos y el
transporte,” which translates to economic resources and lack of transportation. Ten of the
eleven families reported that they only go to El Centro Medico when the brigade is there,
“solo cuando baja aqui la brigade.”
Eight of the eleven participants reported that they look for help. There was no
description about where they look for this help. Then they said they look beyond
medications if needed. The response was, “Primero busca un auxiliary para ayudar y de
all ́ busca medicamentos si son necesarios.” Only one family takes their child to the
pharmacy when sick, “siempre le llev ́ a la farmacia.” Lastly, two families take their
child to the clinic, “lo llevo a la clinica,” when ill. For questions one through three, one
family responded that they only go to clinic when brigade is there, take child to pharmacy
when sick, and experience problems getting healthcare because they have no car.
Major issues for El Poste getting healthcare is lack of transportation, “no hay
carros,” and economic resources, “Recursos econ ́ micos,” while one family experiences
no problems and another no money. For question three, one family reported that they
have no money to pay the doctor and have no car that goes fast, “no tiene plata para
pager al medico” and “no tiene carro o manero de ir rapido,” respectively. All answers
were given with no clarification.
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Table 4.4: Los Naranjos Healthcare

Los Naranjos located just southeast of Santo Domingo, lies four hours south of
Quito, and is home to an indigenous culture that still survives in Ecuador. This Tsáchila
community included 14 participants, some of whom reported multiple problems in
getting healthcare, so the total will equal more than 14 for question three.
Question one ¿D nde va t picamente para recibir cuidad de la salud? (Where do
you typically go to receive healthcare?) had four different responses- Las brigadas o s
no van a los subcentro El Centro Medico, Se va a Santo Domingo, a la clinica Ni a
Jesus and clinica en Puerto Limon (El Centro medico only when brigade comes, El
Centro Medico, travel to Santo Domingo to the clinic Nina Jesus, other clinics, Puerto
Limon).
In some cases, a family responded “clinica en Puerto Limon” is where they
receive healthcare and that they “Se van al doctor” (go to the doctor) for the question two,
¿Qu hace usted cu ndo usted o su niño est enfermo? (What do you do when your
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child is sick?) This same family reported, “Ning ́ n” (no problem) for question three
¿Qu ́ problemas tiene par air al medico? (What problems do you experience getting
healthcare?). Other families report that they travel to Puerto Limon (“Centro salud en
Puerto Limon”) when their child is sick to receive healthcare (“Lleva a m ̅ dico en Puerto
Limon”). They also reported difficulty in experiencing getting healthcare due to lack of
transportation, “Es d ́ficil si no tiene moto.” Respondents were not clear why.
Results from question two, ¿Qu ́ hace usted cu ́ ndo usted o su niño est ́
enfermo? (What do you do when your child is sick), elicited responses from 14
participants. 92.8% of the 14 answered that they went to the doctor, “Se van al doctor,”
while the other 7.2% take medication from a clinic in Puerto Limon, located just
southwest of Santo Domingo de los Tsáchila. For question three ¿Que problemas tiene
par air al medico? (What problems do you experience in getting healthcare?) participants
gave multiple responses. The responses for 77.8% included, “Falta de plata a veces
cuidad puede costar hasta $100, consulta=$20, (lack of money- sometimes town can
cost up to $100),” falta transporte” (lack of transportation), “la distancia” (distance),
and “recursos econ ́ micos” (economic resources). Of the responses, 35.7% had no
problems (“Ning ́ n”) getting healthcare.
Summary
Of these 54 participants, the responses for question one ¿D ́ nde va t ́picamente
para recibir cuidad de la salud? (Where do you typically go to receive healthcare?) are
as follows: 40.1% visit clinics in Santo Domingo, 5% will not receive healthcare, 4% are
not sick much, 2% go to the pharmacy, 29.6% go to El Centro Medico only when the
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brigade is there, 11.1% visit other clinics within close proximity, 2% will go anywhere,
and finally, 7.4% go to a particular doctor. Question two ¿Qu ́ hace usted cu ́ ndo usted o
su niño est ́ enfermo? (What do you do when your child is sick) had varied responses;
1% responded that they used the pharmacy, 68.5% went to the doctor, 4% took their child
to El Centro Medico, 12.9% take medication, and 7% use home remedies. For question
three ¿Qu ́ problemas tiene par air al medico? (What problems do you experience in
getting healthcare?), participants answered with multiple responses; 30% have no money
to receive healthcare, 9% report distance is a problem, 30% lack the transportation,
11.1% lack economic resources, 30% have no problem receiving healthcare, and 1% of
the participants are too sick to go to the doctor. Although these communities have access
to healthcare, transportation, money, distance, and economic resources tend to be an
ongoing problem.
Community Setting
The El Poste Tsáchila community lies about 4 kilometers from Santo Domingo.
The community is very simple, with their huts assembled in a circle on dusty, non-grassy
land. The shaman of the village set the scene immediately on the researcher’s arrival. He
was very welcoming and gave specific details focusing on native foods and clothing
traditions, which include wearing a Shimba, a long braid that hangs down to the man’s
waist that dates back to pre-Inca times and is a very traditional piece of indigenous ethnic
identity. Along with the Shaman, we met children, grandparents, and other members of
the community who showed great hospitality and shared information across aspects of
their lives including a ritual dance, music played on instruments they made by hand and
other aspects of their environment.
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For this community, transportation was a big barrier to accessing the
neighborhood city, which had the main services persons needed. Although only a short
distance from the city, it takes an hour to get there due to the gravel road and rocky
terrain. Families travel to town about once a week for their grocery shopping. Some
community members travel via motorcycle since cars are not readily available. Shopping
for an El Poste family meant that only limited goods could be transported on every visit
to Santo Domingo. Goods were ferried by Donkey carts, motorcycles or by the villagers
who were able to walk the distance and carry what they could by hand. They explained
the materials they used to create the instruments, bamboo trees, and showed us the actual
trees the materials came from.
Residents of El Poste travel via motorcycle or taxi (if money will allow it) to
receive healthcare at El Centro Medico. The distance is too far too walk, so whatever
means of transportation is available, that is what families would take. Children of the El
Poste community walk to the school that is less than a few kilometers away.
Ecuadorian Image-Based Food Records
Over the course of two weeks, clinical observation of food systems took place in
several cities of Ecuador. Photo essays were then constructed to provide evidence of food
system findings along with availability of food choices surrounding the population.
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Quito
Quito is the capital city of Ecuador and is home to nearly 1,607,734 people (City
Population, 2014). It is nestled in a valley at the base of the Pichincha Volcano (Discover
the Wonders of Quito, 2014). Quito is the center of Ecuadorian tourism, and provides
strong evidence of the Ecuadorian food culture.
Food Systems Visual, Quito

The altitude is 2,850 meters above sea level, and maintains a temperature of
around 65

(18.3 ). Local food establishments are easily available because of the

tourist trade. There are nearly 583 restaurants in Quito (Trip Advisor, 2014). Of the
restaurants visited, a typical meal was a meat & cheese with olives tray (Charchuterie) for
an appetizer. See segment A above.
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Traveling to and from districts in Quito is conducted by using a public
transportation system. A bus ride from station to station may cost between $.10 to a $1,
depending on the distance and the number of stops being made. Segment B, as shown
above, is the commercial district where the food enterprises, housing, and businesses are
located together. Families walk from the hills to the commercial district to purchase food
and drinks along with typical workers, business people and visitors who patronize the
commercial sector of Quito. Many of Quito’s hotels were built in the newer part of the
city, not far from the business sector, so the local population works in this area.
Typical commercial meals include beef served with plantains, carrots, and green
pod beans, or a choice of a different vegetable. Segment C shows the portion size of this
entrée. The portion size of the beef can be compared to that of American portions, 3 or 4
ounces cooked to serve. When pepper is requested in Ecuador, you will receive a
traditional hot sauce called Aj ́, which can be found in almost every restaurant and home,
each with its own intensity of picante (shown in segment D above). Aj ́ is sometimes
served with a side of nuts and comes with the entrée or empanada. Segments A, C, and D
were all meals from the same restaurant El Pobre Diablo. It is located in the La Floresta
neighborhood and has live music most weekend nights. Locals and experts rate this
restaurant one of Quito’s best places to hear live music with its friendly, laid back
atmosphere and a well-cultured selection of talent (jazz, blues, world music, experimental
sounds). It is a wonderful place to dine, with delectable fusion fare and a great cocktail
menu. This restaurant dined nearly 80 patrons.
Local restaurant were also situated near the top of one of the hills overlooking the
city. These had more variety such as seafood platters, Greek appetizers, and a selection of
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charcuteries. Café Mosaico, segment E above, is a restaurant that serves up a mix of
Ecuadorian and Greek fare near Parque Itchimbia; vine-covered Mosaico is famed for its
magnificent views, great for a sundowner. Café Mosaico dines around 100 patrons.
Segment E illustrates three different dishes: seafood menestra, vegetables, rice, and
plantains; beef served with green beans and red skin potatoes; Greek platter served with
pita bread and tzatziki, feta cheese, and red and green julienned peppers. Portion sizes of
these meals were medium compared to that of North America.
Otavalo
Otavalo is a small mountain town located in the province of Imbabura with an
average high temperature of 60  F and average low temperature of 46  F. This city is
known for its large market where the hand crafted goods available are true original
Ecuadoran crafts. Each piece is diverse and original showing the variety of skills of the
local crafts persons. The town of Otavalo has kept the traditional culture robust, mainly
due to the higher elevation and isolation in the mountains. It is a unique town with the
reliance on the culture to keep tradition alive (Ecuador Channel, Otavalo, 2014). The
women wear long darker skirts with white-laced tops, embroidered with exquisite sewing
patterns as they participate in the variety of street markets. The market provides a
selection of local produce, fruits, and vegetables intermixed with a colorful array of
woven yarn, rugs, blankets, kitchen equipment and other goods. Thus the local population
does both food and other types of shopping at the street market weekly.
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Food Systems Visual, Otavalo

As shown above in segment A and F, Otavalo offers a variety of fruits and
vegetables sold at an open market. Food supply is ambulatory, with Ecuadorians selling
produce on a bus or the side of the road. The cost of some items is equivalent to one US
dollar. In July of 2013, one US dollar equaled 12.77 pesos; however, the US dollar is the
national currency of Ecuador since adopted by the government in 2000 (Encyclopedia
Britannica, Ecuador, 2014). Ecuador tried to hold back exploding inflation, but prices
escalated as vendors took advantage of the switch to round to nearest dollar amount (The
Hungry Planet, 2014). The cost to the population of getting these fruits and vegetables is
not high compared to Ecuadorian costs. Segment E above shows a vendor packaging
oranges for bulk sale. On average, these were sold in groups of 10 for one dollar in places
such as public transportation sites and on street corners.
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The open meat market (segment C) offers an assortment of meats for sale.
Although sanitation issues could arise, Ecuadorians may have built immunity to these
exposed foods without adverse effects. The researchers had dinner in the local restaurants
that buy meats from this open-air meat market; none of the researchers contracted a
foodborne illness. Reports of diarrhea were limited to 2.86% of the children in families
surveyed. Segment G above illustrates a 10-ounce ribeye steak served with a small side
salad and French fries, while segment B shows an appetizer of verde empanadas with
salsa de picante (Aj ́). The appetizers served were meant for two people. Compared to a
dinner in North America, there was not an option of choosing between a 6, 8, or 10-ounce
ribeye as commonly seen in American restaurants. On the other hand, other Latin
American countries offer the same portion sizes as Ecuador. This population eats many
deep fried foods and chocolate, as well as the area being well populated with pizza
restaurants.
The average cost of groceries in smaller cities such as Otavalo ranges between
$400 to $600/month. Depending on the extent of dining out and the purchase of items
such as imported cheeses and ice cream. This figure was estimated by asking local
Ecuadorians their average monthly costs on groceries, while controlling for variations in
average salary and family size. Other main staples such as milk, eggs, flour, and bottled
water cost 75 cents to $1 per liter (bag vs. carton), 12 cents each or $1.20 per dozen, 40
cents per pound, and 50 cents, respectively. These estimates were gathered from direct
observations of local grocery stores in the towns visited. These staples are main
components of a typical Ecuadorian breakfast spread, as shown in segment D above. This
included scrambled eggs, a fluffy white bread made from white flour, a bowl of fruit
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usually pineapple or cantaloupe, a plate of butter or marmalade, and about 4 to 6 ounces
fruit juice. A lack of variety in the Otavalo diet gives reasoning to certain macronutrient
deficiencies that the Ecuadorian population may have.
Ibarra
Food Systems Visual, Ibarra

Ibarra, like Otavalo, is located in the province of Imbabura. It is a small colonial
town located 22 kilometers northeast of Otavalo and is the provincial capital of Imbabura.
Ibarra has a market day on Saturdays, where there are manufacturers of sugar and sugar
based products and several types of distilled spirits. The town’s food system incorporates
hotels, bars, and restaurants that serve local cuisine. To gain insight into family food
ways, the researcher arranged to have a meal with a family who lives in the city.
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Don Miguel, the husband in the family we visited, is a Caucasian American who
married an Ecuadorian, Jenny, and settled in the area nearly 30 years ago. He worked in
Ecuador as a Peace Corp volunteer and moved to Ecuador after his marriage. The family
lives in a compound on the edge of town that includes their home, a guesthouse used by
their daughter, and a small factory used to manufacture wool products.
Family food dynamics here show that Don Miguel and his wife merged their
American and Ecuadorian heritage in their food ways. The family food intake is a blend
of his history and her history and the foods available in Ecuador. The meal the family
presented was pizza- more American than Ecuadorian (segment C above); they have
converted meal patterns from his history to Ecuadorian food patterns using fresh
avocados, tomatoes, and berries from their garden. Homegrown vegetables, cooked under
a wood fired grill and using other ingredients from their garden, domesticate this meal.
Segments A and B illustrate an example of the homegrown avocados and berries served
in the meals.
The family grows their own avocado, assortment of berries, apples and peaches,
vegetables such as peppers and tomatoes, and grapefruit and oranges that are “only grown
in the summer months due to climate, ” says Don Miguel. The researcher’s interviewed
this family as part of the food systems component of this research. The interviewer asked:
Why is using homegrown fruits and vegetables their main way of cooking?
DM: “Having access to our own garden and crops make a difference to my
family’s food intake, allowing us to avoid street food because it is unsafe, and the
conditions in which they are uncooked are unsanitary.”
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Jenny: “Street food isn’t safe for others to eat because vegetables haven’t been
boiled properly. We grow our own fruits and vegetables to avoid that harm,
allowing us to also have easy access to these certain foods at any point in time.”
Researcher: “Why do you think the conditions are unsafe?”
J: “Vendors are not able to clean the food items as much on the streets, therefore
washing hands is not a priority, either. This makes it easier to spread foodborne
illnesses.”
DM: “Tomatoes are a main crop we grow. Ecuadorian tomatoes last longer so that
the food is fresher and provides more nutrients. Greenhouse tomatoes last 3 weeks
compared to 4 days in grown outside because of the temperate climate. Oh, and
grapefruit isn’t grown here in Ibarra because the weather is too dry.”
Don Miguel mentioned the Free Trade between Ecuador and North America.
DM: “There isn’t free trade with America on rice. For example, American rice is
better quality than Ecuador, so the government subsidizes our farmers. America
would sell rice to Ecuador but the farmers would lose money. If Ecuadorians
bought rice from America, they would lose money AND farmers.”
Ecuador does, however, trade shrimp, bananas, coffee, cocoa, and other goods with the
United States. Don Miguel continued saying, “These domestic products make up the
majority of Ecuador’s industry.”
Travel in Ibarra was done on a Monday, which made it easier to avoid traffic, the
rush of children going to school, women and men hard at work, and streets bustling with
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business people. The town is not a center for tourism but is well known for being family
oriented. This gave an opportunity to study family food patterns in eating and shopping.
Papallacta
Food Systems Visual, Papallacta

Located about 60 kilometers east of Quito on the southwest edge of the Oriente
Region with an elevation of 3300 meters in the Andean mountain ranges, lies the town of
Papallacta (shown above in segments A and B). Travel time from Quito took about two
hours due to the hilly, narrow roadway leading into the Andean town. The roads are
paved, but traveling uphill and downhill through the country was difficult, especially on a
bus. Papallacta is well known for its hot springs “Balneario Termas de Papallacta” or
Termas de Papallacta Hot Springs and is considered by Ecuadorians to be therapeutic and
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relaxing. The hot springs are positioned here because Papallacta is located between two
volcanoes; our local research source stated “the springs contain high amounts of chloride,
sulfates, calcium, sodium, and slight traces of magnesium, giving the water a salty taste.”
The thermal baths and hot springs are located on the edge of the Papallacta River,
permitting easy access to freshwater fish (Ecuador Channel, The Hot Water Springs of
Papallacta, 2014). The foods from the area and the drinking water provide good sources
of trace minerals for the population.
The researchers conducted an interview with Paquita, the owner of a hostel
frequently used by Ecuadorians, plus owns multiple other hotels around Ecuador. Paquita
was a major source of information about the food systems in this Andean town. Paquita is
also a licensed massage therapist and lives on site with her husband. They have three
children, one son in hotel management in Quito, and the other two live in the United
States.
Researcher: “Tell us about the eating practices of the people in your community.”
Paquita: “Here in Papallacta, we only eat one or two certain fruit at a time, 5
portions of fruit a week, one fruit each day for that whole week. We do not cook
fried eggs and bacon!”
She continued telling us more about their diet.
P: “I haven’t eaten dairy in 30 years, its all sugar. We like more alkaline
breakfasts because the body may react to all the different fruits you’re putting in
the body at once.”
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Our breakfast consisted of cantaloupe and bananas with yogurt, scrambled eggs, and
bread with marmalade. Other questions that arose during the interview were:
Researcher: “Since the waters contain traces of minerals, do you see any issues
with the fish?”
P: “The properties of the waters are supposed to improve our intestinal function.
The water also has diuretic, anti-inflammatory, and anti-allergenic powers.”
Researcher: “What types of food are usually eaten in this town?”
P: “We eat lots of fish like Tilapia with vegetables. The more colorful vegetables
you eat, the better!”
The population believes the hot springs offer more than just a way to increase intestinal
function, but aid in other health-related issues. When asked about other health practices,
Paquita mentioned the benefits of mineral hot springs.
P: “Placing yourself in a hot spring bath for more than 15 minutes then taking a
quick dip in the freezing cold pool will help with respiratory conditions, sinus
problems, and issues with arthritis.”
In this location, the air is crisper due to the altitude and elevation, therefore fresh
oxygen helps provide concentrated physical activity for this population. The temperature
varies daily, with slightly warmer temperatures during the day and cooler temperatures at
night as the elevation increases. Exercise, diet and relaxation were combinations that
maintained the health of the population. The residents of Papallacta are using up more
energy due to over exertion of physical activity with a higher elevation; therefore they are
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in a semi healthier metabolic state. People who reside at higher elevations have an
increase in glucose and metabolic needs due to their enhanced use of oxygen. This level
of physical activity translates to more energy use, therefore high carbohydrate foods fit
into their diet because of the need.
Segments C and E in the illustration shows the outside of the hotel with the hot
spring baths. In segments D and F, the hallway sloping upwards leads to the rooms. The
sloping hillside confirms the physical activity the community must perform in their daily
movement around the hilly setting.
Residents have limited transportation, because the bus service does not run every
day in and out of Papallacta. Residents do not have access to the array and variety of an
open market with fruits and vegetables like Otavalo. Families set aside time and money
to travel to the nearest town to purchase groceries for the week. Because they aren’t able
to go to the market as often, the food they can store and how they get their food home has
to be controlled. The residents of Papallacta use more energy when walking due to the
altitude of the Andean Mountains, therefore a need for macronutrients is higher.
Economic resources are limited, therefore families need to budget and plan in advance for
weekly meals.
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La Mitad Del Mundo
Food Systems Visual, La Mitad Del Mundo

La Mitad Del Mundo, also known as Middle of the World, is a national landmark
located just north of Quito in highland Ecuador (pictured above in Segment C). This area
is more commercialized because it is highly populated by tourists. Situated next to the
equator lies the Pululahua Crater (pictured above in Segment D), one of the world’s
largest extinct volcanic craters that is inhabited to this day by 40 families of
approximately 150 people. According to the research source, the trained Ecuadorian
tourism guide, this area “has no irrigation system, so the clouds and sun work together as
natural irrigation for these 40 families to grow sugar cane, potatoes, oranges, corn and
peas” as their staple diet. In order to leave the crater, families have to walk or take
horseback up the 2-meter trail to get to town. Because it is in a high Andean country, the
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oxygen is thinner, and families expend more energy doing physical activity to complete
daily tasks. Their food intake needs to be higher in order to compensate for the energy
expenditure used.
Tourism in this Equatorial village offers food facilities, souvenir shops and
museums. In addition to farming, family income is generated from these enterprises. The
local restaurants built in the heart of the monument offer appetizer plates as shown in
Segment A. Families and tourists go to the restaurants for meals including menestra,
potato cakes, corn, carrots, and plantains. Segment B above shows cheese empanadas and
aj ̀ de tomate (salsa de picante). The average portion size in the meal above would be for
two persons. Portion sizes are medium compared to that of North America. The average
food servings in respect to portions are as follows: an ear of corn is 2 ounces (70 calories),
the carrots (27 calories) and cabbage (20 calories) at ½ cup each, the beets at ¼ cup (15
calories), and two empanadas at 6 ounces and 350 calories each. The starch (potato cake)
is about 1 cup (130 calories), and the fried plantain is about 3 ounces (75 calories). This
averages around 690 calories per meal.
Atacames
Atacames is located on the west coast of the Pacific, 38 kilometers south from the
city of Esmeraldas and 350 kilometers north of Quito. This popular coastal city is small,
yet offers a food rich nightlife with visitors from Quito and Columbia, as well as a perfect
place to relax on the beach (Ecuador Channel, Esmeraldas- Ecuador’s “Green Province”,
2014). The city has a well-developed infrastructure and a wide variety of restaurants, bars,
hotels, and a large traditional craft market having food stands close by. Although
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Atacames offers a wide variety of seafood eateries, local pizzerias and Esmeraldan food
are other regular options.
Food Systems Visual, Atacames

Atacames was visited on a weekend, so both the day and nightlife were
observable. This coastal culture offers a variety of ethnic foods. Segment A above
displays the shawarma meat, also known as chicken on a pole. Shawarma’s are a Middle
Eastern style food, where meat mixed meats (lamb, chicken, turkey, beef, etc.) are placed
on a vertical spit very visible in the restaurants, and may be grilled for as long as a day.
Shavings are cut off the block of meat for serving, and the remainder of meat is kept
heated on the rotating spit. Shawarma’s are comparable to the Greek gyros, where the
meat is placed in pita bread and topped with lettuce, tomatoes, cucumbers, and other
selected condiments. Although the meat is kept on a rotating spit all day, the selected
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meat is first cooked to the correct internal temperature, with an outside temperature kept
at a minimum of 140

at all times. Once a customer orders a shawarma and meat is

shaved off the spit, regulations require that the meat must receive a secondary cooking
step from a grill or an oven (Health Canada, 2008). After the meat is cooked the second
time, it is supposed to be placed in a hot holding unit that is kept at 140
placed in a cooling unit that is no less than 40

or more, then

to avoid meat being left in the

temperature danger zone (Health Canada, 2008). At the end of the day, any leftover or
uncooked meat should be thrown away.
This correct shawarma meat preparation did not always happen in Atacames
because some shawarma stands were located on a street corner. With the outer parts of
the meat being exposed all day, even though it is being cooked throughout the rotating,
heated spit with a maintained temperature of 140 , foodborne illnesses can pose a threat
to any person who consumes this dish. Ecuadorians, on the other hand, appear to have
built immune resistance where the gut is not susceptible to this food environment.
Children or tourists may not have the same resistance. A variety of ethnicities visit and
have settled in Atacames, so this could account for why a Middle Eastern style dish is
served on the streets of this coastal town.
Almost everyone eats at a local seafood eatery when in Atacames. Segments B
and C display a seafood lunch, including about 1 cup of shrimp and fish llapingachos
with a fried egg, ½ cup of French fries, ½ cup white rice, and ½ cup of a side salad. For a
meal fit for one person, this portion size was larger than average.
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Tourism is Atacames’ primary industry, and Atacames has the highest level of
hotels in the province of Esmeraldas. The local food system includes seafood restaurants,
roadside eateries, craft style foods in the large traditional craft market, and food trucks.
All levels of the population partake of foods from each of these food sources.
Santo Domingo
Food Systems Visual, Santo Domingo

Santo Domingo de los Colorados is a newer town of Ecuador and is located about
four hours southwest of Quito. There are an estimated 268,000 inhabitants in Santo
Domingo, so it is a fairly larger town compared to other Ecuadorian towns (Ecuador
Channel, Santo Domingo de los Colorados, 2014). Santo Domingo offers a variety of
restaurants, providing an array of meals including local dishes. Commercial market
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places were in every street corner, along with the “La avenida Quito mall”, the newest
addition to the town. Clothing, handmade crafts, fruit and vegetable stands, and an openair meat market are just some of the things the mall offered.
Segment A displays the food plate in a medium sized food service facility. This
plate served by a hotel offered the traditional meat, rice and plantain combination.
Portion sizes were larger than in other eateries. There is about on cup of white rice, four
ounces of meat, and about three ounces of fried plantains shown in segment A above.
The open-air meat market, shown above in segments B and E, was a place where
the meat was hung after being slaughtered and was usually at a temperature of 50-55 .
The hanging tenderized the meat and allowed it to be repositioned frequently. The higher
the altitude, the fewer insects are there, so there was little visible contamination. During
high summer, there were more likely to be flies in the open meat market. Typically, these
are not as populated as you would expect.
Segments C, D, F, G, and H shown above in the photo essay, gives a visualization
of how the fruit and vegetable stands were placed along the streets in Santo Domingo.
These items are readily available. Families could buy single pieces or a basket full of
each fruit or vegetable to take home with them. A basket full of tomatoes would cost
around $1 (US Dollar), as would a basket of carrots, yucca plants, or peas.
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El Poste
Food Systems Visual, El Poste

El Poste is a major pre-Incan community that has remained in isolation for years
and is located four kilometers from Santo Domingo. The description of this community is
described above under ‘Community Setting.’ Segment E shows the huts around the El
Poste community.
Bamboo plant, shown above in Segment B, is the basis of many items made for
use in the community. For example, handles for knives, digging, planting, spoons for
stirring, etc. Sometimes the bamboo utensils dissolves in food, which meant instruments
made for cooking could not be exposed to great heat. Once the bamboo melts or flakes
into the food from extreme heat, potentially causing chemicals to migrate into food.
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The environment mainly controls a cooking method used by the El Poste
community by using an underground oven. Typically, a fire using mesquite wood is built
in an underground pit that is usually about 5 feet long, 4 feet wide, and 3 feet deep, as
shown above in Segment C. Rocks are then placed in the pit to retain cooking heat after
flames have burned down. Once the hole has become hot, the hole is then lined with
traditional vegetation, such as banana and bamboo leaves. Meat is placed in pit, and then
covered with more hot rocks and banana leaves. It is left to cook for six to eight hours
absorbing heat from the ground from underneath, rocks, wood, and banana leaves. They
do not test the meat with a thermometer, they go by how it looks, smells, how long it has
been underground, which are all factors that control readiness of food. Communities like
rural Hawaii, New Zealand, and South America have the same pattern of cooking with
hot rocks. The length of time it takes is the main issue, so this type of cooking is usually
done for a special event. In Hawaii it is event cooking for the luau. Their stable diet isn’t
meat except when it is event cooking. Because of this extended cooking, it is only done
occasionally, so meat is an occasional part of the diet. Their cooking style lends itself to a
once in a while dish.
Tools and cooking implements are usually made in the village since they are not
available in the local stores. Tools are made specifically for the kinds of foods that
families will cook. Segment E above shows living space. Most flooring is hard packed
dirt that is frequently swept. The family dampens the ground with water as they sweep. In
dry weather, sweeping causes the dirt to rise and settle on uncovered fruits and vegetables.
Washing these thoroughly is an important food sanitation practice that varies from family
to family. This makes it difficult to cook food because tools are not as modern. Tools can
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then melt in food and disappear faster, making the cooking process is shorter. However,
the loss of tools in the food can cause food contamination. Food contamination becomes
a critical issue that families have to manage because of dirt and other particles entering
foods when cooking.
Plantains, shown above in segment F, are the staple carbohydrate in this
community and are grown widely in this area. Families roast, fry, and boil plantains.
Most meals include a serving of about 3 ounces of plantains. The plantain plant closely
resembles a banana, but it is treated more like a vegetable. Due to the rich starch and low
sugar content in plantains, it makes them a rich source of carbohydrates, dietary fiber,
Vitamin A, and Vitamin C for the El Poste community.
Transportation remains a problem for the El Poste community. Donkeys are the
main means of transport to carry food items around the community, as shown above in
segment G. The interviews in El Poste yielded the following information.
Woman: “He thinks it is handy to load everything on donkey, but the smell is
horrid.”
Man: “It is easier to use donkeys because the roads are rough and hard to
transport the produce.”
This community cultivates all of their own agriculture, such as yucca, plantains, cocoa,
cilantro and mandarins, but buy all of their meat and rice from the city.
Jos ́ : “We use cilantro for medicinal purposes because it has a cholesterol
lowering effect.”
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He went on to mention more about how babies receive protein.
Jos ́ : “Mothers squeeze meat juices out of the meat and use that to feed the babies
sometimes. This is a good way for babies to get protein.”
Another major staple in Ecuador is cocoa, or cacao, as it is commonly known.
The cocoa pod, shown above in segment D, is grown all throughout the Andean
communities.
Jos ́ : “The cocoa plant allows us to preserve our environment. It has many uses.
For cooking, we suck the white part off the bean, which is very bitter, and then
roast the bean. The housewife uses manual labor to cook most foods. She spends
more time in food preparation, such as the cocoa beverage, it takes a long time to
make.”
The researcher inquired about the cocoa plant itself, as shown above in segment H.
Jos ́ : “The cocoa plant shell is used for vegetable storage. Once vegetable plants
are picked, we use the shell to store potatoes, mandarins, etc. This allows us to
store more fruits and vegetables as we pick them.”
Although the El Poste community is located 4 kilometers from the city of Santo
Domingo, they are still able to cultivate a lot of their own fruits and vegetables. Travel
comes as an obstacle, therefore creating difficulty to obtain other staples such as meat
and rice.
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Centro Medico Hombro a Hombro
Food Systems Visual, Centro Medico Hombro a Hombro

Centro Medico Hombro a Hombro (CMHH) (Shoulder to Shoulder Health
Center) was opened in 2007 in Santo Domingo, Ecuador (shown above in segments A
and D). CMHH currently provides medical care, prevention services, oral and mental
health, and school-based services in the community. A US pediatrician, local medical
practitioner, nurse, psychologist, dentist, social worker, pharmacist, and other supportive
personnel work together as a team to improve the overall health and well being of
patients who visit and seek medical attention in the area. CMHH also created partnerships
with the Tsáchila people, who are in isolated rural communities outside the Santo
Domingo city limits.
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El Centro Medico participates in environmental sustainability. Shown above in
the food systems visual, segments B and E display a garden surrounding the compound,
growing tomatoes (segment C), carrots (segment F), and plantains (segment G). This
allows the clinic personnel to promote healthier eating patterns impacting the food
systems, along with teaching nutrition classes to children after school once a week.
The researchers spent multiple days at the clinic, interacting with the medical
practitioners, nurses, and pharmacy residents. Dr. Carrion, the medical practitioner on
duty, was open to any and all questions that were asked about fruit and vegetable intake
among individuals seen at the clinic, as well as the surrounding population.
Dr. Carrion: “In Santo Domingo, we have noticed less fruit and vegetables are
eaten but are readily available. Ecuadorians eat lots of carbohydrates and starches,
such as white rice because it is about ten cents cheaper than brown rice, and
Ecuadorians do not like the taste of brown rice.”
Researcher: “What is white rice usually served with?”
DC: “Menestra, a stew made with either lentils or kidney beans depending on
what the family wants. It is made with a tomato base with herbs that creates the
menestra.”
Dr. Carrion went on the mention dairy intake among Ecuadorians.
DC: “Most Ecuadorians will drink unpasteurized milk because it is cheaper. The
milk in bags is predominantly water, so it is not refrigerated until after opened.”
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While visiting El Centro Medico, the researchers were able to travel along with a
nurse, French medical resident, and two USA pharmacy students for an emergency
community home visit. The researcher was able to gather nutrition information and give
input on which fruits and vegetables were nutritionally sound.
Researcher: “Water soluble vitamins found in certain vegetables, such as nopale,
tomatillos, or beans. These vitamins are needed to sustain optimal health, such as
nerve and muscle function.”
The researchers observed the home. The house was located on a property that housed
chickens that the family was raising for food. The refrigerator was newer, gas stove
located across the way, working sink, but no cabinets or pantry in sight. The kitchen had
one, three-layer basket that held carrots, onions, and mandarins.
The family has minimal storage space in their home for produce and perishable
items. However the clinic continually offers nutrition classes to help raise awareness on
the importance of including fruit and vegetables in their diet.
School Food Service
The researchers and Centro Medico nurses visited a school located in the same
community as Centro Medico Hombro a Hombro, a short ten-minute car ride on rocky
terrain (shown below in segment F). The nurses traveled to the school every day to take
blood from a different age classroom and test anemia levels. The nurses noticed the
children were anemic until the age of five, determined by a hematocrit level of 35% or
below.
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Food Systems Visual, School Food Service

School foodservice comes out of a small, domestic one-room kitchen (segment A
above), with one stove, shown in segment C above. It appeared as if rice and lemonade
were served as a mid morning snack, prepared by two foodservice staff then delivered to
children in paper bowls (segment E above). Rice with chicken, select fruits such as a
bowl of apples (segment G above) and yogurt are available for children to buy at school
if they did not bring their own snack. Because schools in Ecuador dismiss at 1:30 PM,
children eat lunch at home with their families.
The school dining room walls had paintings of food groups, shown above in
segment B. It looked to the researchers that children are learning about the importance of
fruit and vegetable intake. The Ministry of Nutrition in Ecuador now regulates the foods
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available to children; therefore the need for educating them on consuming a variety of
fruits and vegetables in their diet is necessary.
Recess is a planned activity during the morning hours at school, which is a way
for children to engage in physical activity (shown above in segment D). Once school is
over, children usually go home and work outside more, whether it is on their family’s
farm or in the garden. This amount of physical activity in a day plus the temperature play
a role in whether or not there is an increased need in macronutrients for this community.
Food Systems
Table 4.5 below shows a comparison between each city, clinic and school visited
by the researchers based on food security variables.
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Table 4.5: Comparison of Food Security Variables in Ecuadorian Communities
indicates
“yes”
-- indicates
“no”

Transportation
(B=Bus, C=Car,
or S=Scooter)

Food
Market

Quito

B, C, S

Otavalo

B, C, S

Papallacta

B, C

La Mitad
Del Mundo
Atacames

B, C, S

Ibarra

B, C, S

Santo
Domingo
El Poste

B, C
S

--

Centro
Medico
School Food
Service

C, S

--

N/A

--

Tools

Storage

Cooking
Methods

--

Access
to
Grocery
Store
(within
5 miles)

--

B, C, S

Minimal
--

--

--

-Minimal

Nutrient Analyses from the FFQ
The FFQ was a quantitative look at the reporting by the sample of their food
intake over a week’s time. Data for the nutrient analysis is a quantitative aspect that was
collected with the FFQ. The nutrient analysis is broken down into four subgroups of ages,
1-2 years, 2-3 years, 3-4 years, and 4-5 years. These report the total intake of fat per day,
total carbohydrates per day, total protein per day, and total calories (kcal) per day.
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1-2 years. The macronutrient analysis reported that for the 1-2 year age group, the
average intake of total fat per day was 37.818 grams; the average intake of total
carbohydrates per day was 256.681 grams per day; the average intake of total protein was
53.241 grams per day; finally, the average intake for total calories was 1512.889 kcal per
day.
Table 4.6: 1-2 Year Macronutrient Analyses
Patient #

Age
Range

Total Fat
(g)

Total
Carbs (g)

16
18
21
22
23
24
38
41
41-19

1-2 yr
1-2 yr
1-2 yr
1-2 yr
1-2 yr
1-2 yr
1-2 yr
1-2 yr
1-2 yr
Average
Intake

50.842
22.013
36.826
49.422
60.008
26.076
29.148
27.432
38.597
37.818

239.107
180.867
395.75
394.48
496.368
106.892
158.273
144.739
193.649
256.681

Total
Protein
(g)
61.976
34.341
70.868
63.557
81.413
57.894
27.777
38.492
42.854
53.241

Total
Calories
(kcal)
1651
1030
2157
2195
2447
883
983
977
1293
1512.889

According to the Institute of Medicine and American Heart Association, the
Recommended Dietary Allowances/Adequate Intake for children aged 1-3 years are as
follows; 130 g/day of carbohydrates, 13 g/day of protein which is based on grams of
protein per kilogram of body weight, 900 kcal/day for total calories, and 43 to 50 grams
of fat, which is based on 30 to 35 percent of a child’s daily calories from fat when eating
a 1,300-calorie diet (American Heart Association, 2014).
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As shown above in Table 4.6, the average total carbohydrate intake of 256.681
grams is nearly doubled than that of the RDA recommendation; the average protein
intake of 53.241 grams is four times that of the recommended 13 g/day; the average total
calories of 1512.889 exceeds the 900-calorie recommendation by 600 kilocalories; lastly,
the average total fat of 37.818 grams is just slightly higher than the RDA
recommendation of 30 to 35 percent of total fat from calories by two grams. This age
group is exceeding intake for each macronutrient.
2-3 years. The macronutrient sample for the 2-3 year old age group reported that
38.492 grams was the average intake of total fat per day; the total carbohydrate intake per
day averaged 275.532 grams; total protein intake per day averaged 86.157 grams; finally,
the average total calorie intake per day was 2146.833 grams.
Table 4.7: 2-3 Year Macronutrient Analyses
Patient #

Age
Range

Total Fat
(g)

Total
Carbs (g)
268.372

Total
Protein
(g)
67.42

Total
Calories
(kcal)
1545

1

2-3 yr

24.764

31

2-3 yr

31.046

368.272

66.303

1968

33

2-3 yr

56.224

460.911

128.674

2791

39

2-3 yr

55.169

389.773

115.368

2477

40-18

2-3 yr

39.644

432.686

76.343

2343

47-25

2-3 yr

24.106

333.177

62.835

1757

Average
Intake

38.492

375.532

86.157

2146.833

The recommendations from the American Heart Association for the 2-3 year old
age group for macronutrient intake are the same as the 1-2 year old age group; 130 g/day
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of carbohydrates, 13 g/day of protein which is based on grams of protein per kilogram of
body weight, 900 kcal/day for total calories, and 43 to 50 grams of fat (American Heart
Association, 2014). Table 4.7 above shows that this age group was extremely higher in
calorie intake at 2,146.833 kcal/day compared to 1,000 kcal/day, in which the fat intake
should’ve averaged about 80 g/day, therefore the average fat intake by this age group of
38.492 grams is substantially lower. If the total calories averaged the recommended 1,000
kcal/day, then the average total fat would be within the 30 to 35 percent range. The
average total carbohydrate intake is tripled at 375.532 grams compared to the RDA
recommendation of 130 g/day. Finally, the total protein of 86.157 grams is nearly seven
times the RDA recommendation of 13 g/day. This age group is exceeding intake for each
macronutrient except for total fat, which is somewhat lower than recommended.
3-4 years. The 3-4 year age group had slightly higher averages because of more
participants than the 2-3 year old age group. The average fat intake per day averaged
43.693 grams; total carbohydrate intake averaged 384.088 grams per day; total protein
intake was averaged at 90.508 grams per day; lastly, total calorie intake averaged 2367.5
kcal per day.
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Table 4.8: 3-4 Year Macronutrient Analyses
Patient #

Age Range

Total Fat
(g)

Total
Carbs (g)

Total
Protein (g)

19

3-4 yr

26.475

258.964

75.009

Total
Calories
(kcal)
1529

2

3-4 yr

35.67

324.698

63.037

1830

28

3-4 yr

96.479

1218.585

256.274

6706

29

3-4 yr

63.622

323.721

113.436

2341

3

3-4 yr

27.670

296.333

66.437

1672

30

3-4 yr

76.738

642.591

118.774

3692

32

3-4 yr

21.595

468.591

66.636

2246

36

3-4 yr

29.358

247.009

57.235

1466

39-17

3-4 yr

30.253

334.924

67.983

1840

42

3-4 yr

22.900

234.297

51.931

1302

44-22

3-4 yr

53.000

38.540

101.008

2378

48-26

3-4 yr

40.552

220.806

48.337

1408

Average
Intake

43.693

384.088

90.508

2367.5

The RDA/AI for macronutrient intake for the 3-4 year age group according to the
American Heart Association are as follows: total carbohydrate intake should average 130
g/day, total protein intake should average 19 g/day, total calories should be 1,200
kcal/day for females and 1,400 kcal/day for males, but since gender is not revealed in this
nutrient analyses, an average of 1,300 kcal/day is used to compare results. Total fat
should still average 30 to 35 percent of the total calories per day (American Heart
Association, 2014).
Table 4.8 indicates that for the 3-4 year age group, they exceeded intake for each
macronutrient; total carbohydrates averaged 384.088, which is tripled the RDA of 130
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g/day; total protein of 90.508 g/day is between four and five times the recommended
RDA of 19 g/day; total calories of 2,367.5 is nearly 1,000 kilocalories more than
recommended; conclusively, the total fat of 43.693 g/day is within the recommended
daily intake if their calorie consumption were at 1,300 kcal/day. This tells us that since
their calorie intake is above 2,300 kcal/day, children between the ages of three and four
are not getting the 30 to 35 percent total fat from their calories.
4-5 years. This age group had lower averages for total carbohydrates, protein, and
calories compared to that of the 2-3 and 3-4 year old age groups. Total fat per day
averaged 55.214 grams; the average total carbohydrate intake per day was 260.530
grams; intake for total protein per day averaged 82.216 grams; finally, the average intake
per day of total calories was 1842.125 kcals.
The American Heart Association recommends that for the 4-5 year age group,
adequate calories should be between 1,500-1,700 kcal/day (American Heart Association,
2014).
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Table 4.9: 4-5 Year Macronutrient Analyses
Patient #

Age
Range

Total Fat
(g)

Total
Carbs (g)

Total
Protein (g)

15

4-5 yr

62.120

358.388

95.477

Total
Calories
(kcal)
2350

17

4-5 yr

27.990

196.466

42.085

1161

27

4-5 yr

48.994

256.369

95.433

1823

34

4-5 yr

61.709

566.692

145.116

3333

35

4-5 yr

29.228

240.258

56.780

1437

37

4-5 yr

68.997

257.344

47.343

1799

42-20

4-5 yr

120.325

88.632

151.569

2067

45-23

4-5 yr

22.348

120.088

23.925

767

Average
Intake

55.214

260.530

82.216

1842.125

Table 4.9 above shows that the average calorie consumption for the 4-5 year age
group was 1,842.125 kcal/day; the total carbohydrate intake doubled the RDA from
130g/day to 260.530 g/day; the total protein intake of 82.216 g/day surpassed the
recommended 19 g/day; the average total fat of 55.214 g/day was lower than the needed
30 to 35 percent from total calories. The 4-5 year age group, compared to the other age
groups, exceeded in each of the macronutrient recommendations the same except for fat.
Figure 4.2 below represents the age groups that are above and below normal
macronutrient levels.
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Figure 4.3: Comparison of Macronutrient Analysis for All Age Groups
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This figure demonstrates that each age group gets consecutively higher in each
macronutrient level even though the recommendations are the same for the 1-2 and 2-3
year age groups, as are the 3-4 and 4-5 age groups. The y-axis represents number markers.
Micronutrient Levels (Zinc, Iron, Vitamin A)
Data for the diet analysis is also a quantitative aspect that was collected with the
FFQ. The diet analysis is broken down into the same four subgroups of ages, 1-2 years,
2-3 years, 3-4 years, and 4-5 years. These report dietary zinc, dietary iron and Vitamin A.
The analysis determined the results shown in the tables below. Dietary zinc intake was
defined as higher than 3mg/day, which is the Recommended Dietary Allowance (RDA);
dietary iron was defined as 7-10 mg/day and vitamin A intake was defined as 300
mcg/day.
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Table 4.10: 1-2 Year Diet Analyses
Patient
#
7
8
12
17
22
18
32
42
43
45
46
48
50
65

Age Dietary
Range
Zinc
(mg)
1-2 yr
6.035
1-2 yr 17.646
1-2 yr 10.408
1-2 yr 27.061
1-2 yr
7.305
1-2 yr
7.915
1-2 yr
8.613
1-2 yr
1.703
1-2 yr
7.378
1-2 yr
8.4
1-2 yr
2.512
1-2 yr
4.566
1-2 yr
1.26
1-2 yr
6.742
8.396

Zinc
high/low
-3.035
-14.646
-7.408
-24.061
-4.305
-4.915
-5.613
1.297
-4.378
-5.4
0.488
-1.566
1.74
-3.742
RDA: 710 mg/day

Dietary
Iron
(mg)
7.525
14.225
17.289
19.802
6.998
6.956
14.854
2.096
9.176
8.324
3.715
3.327
1.755
4.156
8.585

Iron
high/low

Vit. A
(mcg)

Vit. A
high/low

-0.525
-7.225
-10.289
-12.802
0.002
0.044
-7.854
4.904
-2.176
-1.324
3.285
3.673
5.245
2.844
RDA: 3
mg/day

201
495
438
1335
365
397
186
34
164
338
97
390
48
521
357.78

99
-195
-138
-1035
-65
-97
114
266
136
-38
203
-90
252
-221
RDA:
300
mcg/day

Table 4.10 shows that only three children in the 1-2 year age range were deficient
in zinc, seven children were deficient in iron, and six were deficient in vitamin A. The
average dietary zinc for the 1-2 year age group was 8.396 mg/day, which is within the
recommendation, iron intake averaged 8.585 mg/day and the average vitamin A intake
was over the RDA of 300mcg/day at 356.78 mcg/day.
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Table 4.11: 2-3 Year Diet Analyses
Patient
#

Age
Range

3
5
9
15
19
21
25
35
39
40
47
49
54
57
68

2-3 yr
2-3 yr
2-3 yr
2-3 yr
2-3 yr
2-3 yr
2-3 yr
2-3 yr
2-3 yr
2-3 yr
2-3 yr
2-3 yr
2-3 yr
2-3 yr
2-3 yr

Dietary
Zinc
(mg)
6.273
6.934
7.377
8.287
3.206
11.251
9.162
18.636
10.537
13.186
17.224
8.752
11.79
10.855
10.812
10.285

Zinc
high/low
-3.273
-3.934
-4.377
-5.287
-0.206
-8.251
-6.162
-15.636
-7.537
-10.186
-14.224
-5.752
-8.79
-7.855
-7.812
RDA: 710
mg/day

Dietary
Iron
(mg)
7.135
10.4
8.087
7.771
6.789
18.878
8.975
16.089
21.465
13.992
24.972
13.736
12.673
23.412
11.762
13.742

Iron
high/low

Vit. A
(mcg)

Vit. A
high/low

-0.135
-3.4
-1.087
-0.771
0.211
-11.878
-1.975
-9.089
-14.465
-6.992
-17.972
-6.736
-5.673
-16.412
-4.762
RDA:
3mg/day

235
274
332
617
79
480
469
728
127
792
509
190
694
331
712
437.93

65
26
-32
-317
221
-180
-169
-428
173
-492
-209
110
-394
-31
-412
RDA: 300
mcg/day

Table 4.11 displays that there were no children who were deficient in zinc, one
was deficient in iron, and five were deficient in vitamin A. The average dietary zinc
intake for the 2-3 year age group was 10.285 mg/day, which is slightly over the
recommendation of at least 3 mg/day consumption, as well as the average iron
consumption being over recommendation at 13.742 mg/day.
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Table 4.12: 3-4 Year Dietary Analyses
Patient
#

Age
Range

2
6
20
23
27
31
34
41
44
51
58
62
63
67

3-4 yr
3-4 yr
3-4 yr
3-4 yr
3-4 yr
3-4 yr
3-4 yr
3-4 yr
3-4 yr
3-4 yr
3-4 yr
3-4 yr
3-4 yr
3-4 yr

Dietary
Zinc
(mg)
29.635
8.159
4.239
2.866
13.843
5.455
7.761
12.511
8.091
7.748
8.255
8.235
13.971
7.171
9.852

Zinc
high/low
-24.635
-3.159
0.761
2.134
-8.843
-0.455
-2.761
-7.511
-3.091
-2.748
-3.255
-3.235
-8.971
-2.171
RDA: 710
mg/day

Dietary
Iron
(mg)
29.909
12.958
10.172
4.382
15.953
3.729
11.85
20.632
9.486
8.918
10.941
10.883
16.243
11.89
12.710

Iron
high/low

Vit. A
(mcg)

Vit. A
high/low

-19.909
-2.958
-0.172
5.618
-5.953
6.271
-1.85
-10.632
0.514
1.082
-0.941
-0.883
-6.243
-1.89
RDA: 3
mg/day

804
355
153
133
632
539
219
401
212
331
581
301
595
221
391.21

-404
45
247
267
-232
-139
181
-1
188
69
-181
99
-195
179
RDA:
300
mcg/day

Table 4.12 shows similar results to the 2-3 year age group with only two children being
deficient in zinc. Four children in the 3-4 year age group were deficient in iron and eight
had low levels of vitamin A. The average intake for dietary zinc for this age group is
9.852 mg/day, while the DRI is only 3 mg/day. Comparing the 2-3 year age group to the
1-2 year age group, the average dietary iron of 12.710 mg/day is also minimally above
the recommendation of 7-10 mg/day. Vitamin A intake, on average, is moderately higher
at 391.21 mcg/day than the DRI of 300 mcg/day.
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Table 4.13: 4-5 Year Dietary Analyses
Patient
#

Age
Range

4
10
11
14
24
29
30
33
36
37
38
53
55
56
60
64
66

4-5 yr
4-5 yr
4-5 yr
4-5 yr
4-5 yr
4-5 yr
4-5 yr
4-5 yr
4-5 yr
4-5 yr
4-5 yr
4-5 yr
4-5 yr
4-5 yr
4-5 yr
4-5 yr
4-5 yr

Dietary
Zinc
(mg)
6.956
10.962
5.922
6.185
7.072
5.342
4.71
7.614
22.351
16.6
8.955
4.495
17.671
7.81
12.437
14.424
7.248
9.809

Zinc
high/low
-1.956
-5.962
-0.922
-1.185
-2.072
-0.342
0.29
-2.614
-17.351
-11.6
-3.955
0.505
-12.671
-2.81
-7.437
-9.424
-2.248
RDA: 710
mg/day

Dietary
Iron
(mg)
15.827
17.277
10.899
8.521
7.386
6.998
7.165
9.363
27.026
24.995
18.648
4.412
16.125
11.682
23.98
16.39
9.093
13.869

Iron
high/low

Vit. A
(mcg)

Vit. A
high/low

-5.827
-7.277
-0.899
1.479
2.614
3.002
2.835
0.637
-17.026
-14.995
-8.648
5.588
-6.125
-1.682
-13.98
-6.39
0.907
RDA: 3
mg/day

85
239
101
167
313
143
90
252
1030
448
155
249
631
149
163
568
200
293.117

315
161
299
233
87
257
310
148
-630
-48
245
151
-231
251
237
-168
200
RDA:
300
mcg/day

Of the 4-5 year age group, only two showed low levels of zinc, seven children
were deficient in iron, and only four children received adequate amounts of vitamin A.
The 4-5 year age group shows the same results as the other age groups, resulting in
higher averages of dietary iron and zinc, 9.809 mg/day and 13.869 mg/day, respectively,
however the average vitamin A intake was somewhat lower at 293.117 mcg/day with the
recommendation being 300 mcg/day.
Summary
Dietary recommendations for children between 1 to 5 years of age vary. The
American Heart Association (2014) says that adequate energy intake is vital in proper
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growth and development. For active children between the ages of 1-3, 1,300 kilocalories
per day should be consumed for adequate intake, and 1,500-1,700 kilocalories per day by
4-5 year old children; these reports show that participants from each age group consumed
higher amounts than the recommendations. The Institute of Medicine (2005) DRIs for
macronutrients are as follows; Carbohydrates for 1-5 years: 45-65%; Protein for 1-3
years: 5-20%, 4-5 years: 10-30%; Fats for 1-3 years: 30-40%, 4-5 years: 25-35%. These
reports show that when compared to the American Heart Association recommendations,
the children did not meet the needs of a healthy, well-balanced diet.
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Chapter Five
Discussion
Findings
This study was designed to examine the extent of inadequate nutrition leading to
malnourishment in an indigenous community in Ecuador via clinical observation and
determine factors that show the need for micronutrient intervention.
Objectives
The main objective of this research study were:
1. To observe ethnic foods consumed by children and families in an urban
community in Ecuador.
Traditional cuisine eaten by this population were rice, potatoes, plantains, and meat
including beef, chicken, pork, or cuy (guinea pig). Other ethnic foods consumed were
yaguarlocro (potato soup made with animal blood), tronquito (bull genital soup),
llapingachos, empanadas, and seco de chico (goat stew and rice).
2. To increase cultural knowledge about portion sizes and food intake among the
Ecuadorian people.
Through emersion of the Ecuadorian culture, knowledge was increased by clinical
observation and interviews with the population. Portion sizes determined from the
observational records were more than the caloric levels indicated on the food frequency
questionnaire. For example, in the school food service meals, the food servings were less
than the reported intake.
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3. To examine how geographic circumstances are interrelated with nutrition
information, food security, and food choices.
Food choices and food security varied by region depending on transportation, food
storage capabilities, and food availability to families. The family that was interviewed in
Ecuador grew their own fruits and vegetables in their garden. Transportation was difficult
for highland communities who walked up and down the high coastal region. The thin
oxygenated air caused high-energy use, but the food portion sizes observed were less than
the portion sizes reported on the FFQ. In gathering data for objective one, food costs
indicated a variation of $200 per month depending on the region where families live. In
the El Poste community, situational analysis showed no electricity, limited pantry storage,
and more frequent trips to food markets.
4. To discuss and observe barriers regarding food intake of the study population.
a. Examine barriers to adequate food intake including grocery shopping,
transportation, storage capacity, etc.
b. Explore accessibility to grocery stores and food suppliers
c. Experience transportation interactions with food systems available to
consumers without a vehicle.
Transportation, accessibility to grocery stores, storage capacity, and interactions with
food systems available to consumers without a vehicle also varied from region to region.
Food supply was always on the move with vendors traveling with fruits and vegetables
on the bus system. Families purchased food more frequently due to minimal storage
capacity; therefore food insecurity is affected.

96

Even though the Millennium Development Goals of 2015 are in transition,
children in the indigenous population continue to experience macronutrient and
micronutrient deficiencies, obesity, and malnourishment. The World Health Organization
aims to reduce hunger and poverty, meanwhile children go to school and work in order to
feed the family. The double burden of undernutrition and overweight poses the question
of how children are overweight if macronutrient and micronutrient deficiencies are
occurring. The consumption of high carbohydrate, starchy foods deficient in iron, zinc,
and vitamin A offer insight into this conflict. As interventions are planned, researchers
will have to consider how the double burden will affect the food systems of each
population. Nutritional disparities remain across the board due to geographical barriers,
access to food markets that sell fruits and vegetables, and the difference in food items
sold because of availability. (Freire et al., 2014)
Hypothesis 1
Hypothesis 1 predicted that nutrition status would be compromised due to food
insecurity, inadequate intake of certain nutrients, geographical barriers, and accessibility
to grocery stores and food suppliers. According to the results found by the researchers,
geographical circumstances and access to grocery stores or food markets were of concern
for several of the populations visited.
Popular dishes seen in nearly every geographical location include llapingachos
(potato and cheese cakes), arroz con pollo (fried chicken with rice), cuy (guinea pig),
arroz con menestra (rice with spicy beans, beef, and plantains), and empanadas (baked or
fried pastries filled with cheese or some type of meat). Quito, the capital city of Ecuador,
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was of little to no concern when addressing geographical barrier and food market issues.
It is the center of Ecuadorian tourism and culture, therefore allowing the population
access to dozens of food markets, the public transportation system, and over 500
restaurants. The commercial district where food enterprises, homes, and businesses are
located, families are able to walk just about anywhere to purchase food and other items.
The populations of Quito plus the year-round tourists are able to patronize the
commercial sector, contributing to the national GDP, which is the highest in per capita
income (Quito, 2014). Clinical observation allowed the researchers to conclude that
although there were few underweight patrons, obesity was common. More research could
be done to further explore macronutrient and micronutrient deficiencies in this population.
Ibarra and Otavalo, both located in the province of Imbabura, are small mountain
towns higher in elevation averaging a year round temperature of about 60  F. Ibarra is
more of a family farming town due to its geographic location in the province, whereas
Otavalo is more densely populated surrounded by mountains. Otavalo offers a huge open
food market, the supply is ambulatory, with Ecuadorians selling produce on a bus or the
side of the road. Ibarra, on the other hand, is not a center for tourism as is Otavalo, so this
town is more family oriented with grocery stores being easily accessible. The average
cost of groceries in smaller cities such as Otavalo and Ibarra ranges between $400 to
$600/month. Estimates were gathered from direct observations of local grocery stores and
open markets in both towns. Although fruits and vegetables are readily available in both
towns, you can differentiate between each; families in Ibarra grow their own produce, so
the diet for this population may not have as many deficiencies as does Otavalo. Families
are able to grow their own avocado, assortment of berries, apples, peaches, grapefruit and
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oranges, and vegetables such as peppers and tomatoes. Citrus fruits were the most
common in Otavalo, which high in vitamin C and other vitamins and minerals (Yang et al,
2011). Although ambulatory sales contribute to the economy of Otavalo, the economics
of ambulatory food sales on population is something that needs further investigation. A
lack of variety in the Otavalo diet gives reasoning to certain macronutrient deficiencies
that this population may have.
Papallacta, located in the Oriente region of Ecuador, is elevated some 3,300
meters in the Andean mountain ranges. The Oriente region is known for their beef
production; however, because of the location of Papallacta, this small town has easy
access to freshwater fish from the Papallacta River. The population is not utilizing their
resources, as they should. As mentioned in the results section, exercise, diet and
relaxation were combinations that maintained the health of the population. People who
reside at higher elevations have an increase in glucose and metabolic needs due to their
enhanced use of oxygen. This level of physical activity translates to more energy use,
therefore high carbohydrate foods fit into their diet because of the need, as well as
necessary intake for higher amounts of macronutrients.
Located in the highlands area of Ecuador is La Mitad Del Mundo, also known as
the Middle of the World. Due to high volumes of tourism, this area is considerably more
commercialized; however, the majority of the families that reside in this town live within
the Pululahua Crater. Remember, this area has no irrigation system, so the clouds and sun
work together as natural irrigation for these 40 families to grow sugar cane, potatoes,
oranges, corn and peas as their staple diet. In order to leave the crater, families have to
walk or take horseback up the 2-meter trail to get to town. Because it is in a high Andean
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country, the oxygen is thinner, and families expend more energy doing physical activity
to complete daily tasks. Their food intake needs to be higher in order to compensate for
the energy expenditure used. Food items such as beef or cuy (guinea pig) are available in
town.
The only Pacific coastal town visited by the researchers was Atacames. Very
different from the highlands or Oriente regions, this area is just as much visited by
tourists, as is Quito or La Mitad Del Mundo. Seafood eateries, local pizzerias, local
Esmeraldan items and a variety of ethnic foods were the staples of this towns’ diet.
Shwarma’s were very popular, but this food item posed a threat for a foodborne illness to
any individual who consumes the dish. Most of the shwarma stands were located on the
street corners, allowing the outer parts of the meat to be exposed to open air all day.
Ecuadorians, on the other hand, appear to have built immune resistance where the gut is
not susceptible to this food environment. Children or tourists may not have the same
resistance. A variety of ethnicities visit and have settled in Atacames, so this could
account for why a Middle Eastern style dish is served on the streets of this coastal town.
This coastal population had no issue with geographical barriers or accessibility to food
markets; however, more research could be done to further explore whether or not
macronutrient and micronutrient deficiencies exist in this population.
Tsáchila community El Poste, El Centro Medico and the school visited by the
researchers are all located in Santo Domingo, about four hours southwest of Quito. Santo
Domingo was known for their open-air meat market, where the meat would be hung after
being slaughtered and was usually at a temperature of 50-55  F, which insinuates fewer
insects and lower cases of contamination. The average temperature for Santo Domingo

100

due to its location has a tropical humid climate of around 71  F. During high summer,
there were more likely to be flies in the open-air meat market. Typically, these are not as
populated as you would expect. Fruit and vegetable markets are readily available, as are
public grocery stores.
As for El Poste, El Centro Medico and La Escuela, these populations were more
closely observed, which are all located about ten miles outside of Santo Domingo. El
Centro Medico participates in environmental sustainability, with a garden surrounding
the compound, growing tomatoes, carrots and plantains. This allows the clinic personnel
to promote healthier eating patterns impacting the food systems, along with teaching
nutrition classes to children after school once a week. This allows the population to learn
more about what nutrients are important for intake and what helps balance out a healthier
diet. Families in this area had minimal storage space in their home for produce and
perishable items, therefore creating issues when buying fruits and vegetables. On the
other hand, the Tsáchila community El Poste remains in isolation outside of Santo
Domingo. Bamboo plants are the basis of many items made for us in this community,
such as tools for cooking, digging, planting, spoons for eating and stirring, etc. The
results section explained that this community uses the environment as a cooking method,
in which they do not test the meat with a thermometer, they go by how it looks, smells,
how long it has been underground, which are all factors that control readiness of food.
Cooking the meat underground is a once in a while dish, which leads us to transportation
in and out of the community to purchase necessary food items. Donkeys are the main
means of transport to carry food items around the community, so a lot of agriculture is
cultivated nearby. Main staples such as meat and rice are commodity items located over
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an hour via road into Santo Domingo; therefore purchasing them in town comes as a huge
obstacle. In the Tsáchila community, they are getting rice for lunch. Corn, yucca,
potatoes, rice, beans, and a variety of bananas and plantains are favored foods. The
children in the Tsáchila community are not getting the same variety of fruits and
vegetables as children in other areas of Ecuador. This tells us that children in this
community are not consuming a wide variety of fruits, vegetables, protein and other
nutrients desired to reach optimal health.
Comparing these communities to the school food service, children are served a
mid morning snack of rice and a meat with a pre-selected piece of fruit such as an apple.
Because schools in Ecuador dismiss at 1:30 PM, children eat lunch at home with their
families. When El Centro Medico conducted a study with the children at school, anemia
was a major issue. The Ministry of Nutrition in Ecuador decided to start regulating foods
available to children, therefore the need for educating them on consuming a variety of
fruits and vegetables in their diet is necessary. Once this occurred, anemia levels started
to disappear. Recess is a planned class, which is important for the children to engage in
physical activity. Once school is over, children usually go home and work outside more,
whether it is on their family’s farm or in the garden. This amount of physical activity in a
day plus the temperature play a role in whether or not there is an increased need in
macronutrients for this community.
The clinical observations that took place over several cities of Ecuador were
constructed to provide evidence of the food systems and availability of food choices
surrounding each population. Although there are similarities in food systems among the
cities visited, food security plays a major role in not only the bigger cities, but the rural
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populations as well. Nearly one third of the Ecuadorian population lives in rural areas
with approximately 70% of the rural population employed in either livestock, agriculture,
or hunting (Benford & Snow, 2000). Malnutrition is inexplicably higher in rural areas,
especially for the indigenous children living in the highlands, the Tsáchila community El
Poste right outside of Santo Domingo.
Hypothesis 2
Hypothesis 2 predicted that preschool children in an urban town outside of Santo
Domingo, Ecuador would show inadequate nutrition demonstrated by elevated levels of
stunting and wasting, inadequate nutrition, and micronutrient deficiencies (Iron, Zinc, and
Vitamin A). Based on the American Heart Association, the key findings from the
macronutrient and micronutrient intake labs report the children are eating an unbalanced
diet and not meeting the recommendations for fats, carbohydrates, and protein, while also
exceeding recommendations for age specific caloric intake (American Heart Association,
2014). When comparing the macronutrient and micronutrient levels for each age group to
the DRIs, it is important to remember that the needs met are impacted by environmental
factors in Ecuador. Physical activity, socioeconomic factors, and geographical barriers all
impact the children’s’ intake. During the clinical observation that took place while in
Santo Domingo, the preferred mode of transportation by the children throughout the
community is walking. Many children do assist their parents around the home and
therefore spend little time inactive. Children in developing countries are subject to a
number of particular factors that could potentially elevate their dietary energy
requirements to a greater extent than those seen in more affluent settings (Prentice and
Paul, 2000). In a study published by Prentice and Paul (2000), micronutrient deficiencies
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are common in rural populations in developing countries. If any micronutrient in the diet
is limited, then the efficiency of utilization of energy substrates will be problematic,
hence the capacity to meet demands for energy for these populations (Prentice and Paul,
2000).
On the recalls reported by the parents, the majority of participants in each age
group appear to be consuming adequate amounts of dietary iron, zinc, and vitamin A, but
the lab results show a completely different outcome. Overall, a potential reason for this
error could be an over-estimation of intake by the parents reported on the survey. The
dietary and nutrient analysis definitely shows the need for a nutrition intervention among
this population of preschool-aged children in Santo Domingo de los Colorados, Ecuador.
Interventions and Future Research
Future efforts and interventions to reduce the Millennium Development Goals in
South American might include attempts to standardize food frequency questionnaires and
obtain more detailed information on 24-hour dietary recalls. Information regarding a
households’ income, plumbing needs, storage, refrigeration, and safe water intake are
essential for future surveys, questionnaires, and recalls. A professional can make the
mistake of thinking you can discuss stunting and wasting; but examining the issues of
food security that eliminates deficiencies in underdeveloped countries will guide our
interventions and behaviors when eliminating child mortality and extreme poverty and
hunger.
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Limitations
The limitations of this study would be that the answers given on the Food
Frequency Questionnaire might not have been answered honestly or with clear
understanding despite the fact the questions were translated into the local dialect.
Translation may have altered data gathered from the nutrition assessments and
information gathered by the researchers. Another limitation of this study is if the food
composition tables in the NDSR program were limited in categorizing micronutrient and
macronutrient levels for some unusual Ecuadorian foods. One limitation was the length
of the study. The first set of data were collected in 2012, the clinical observations in 2013
and the final results analyzed in 2014 so the benefits to families needing interventions are
slow.
Conclusion
Although stunting, macronutrient and micronutrient deficiencies exist in Ecuador,
rates of overweight and obesity have increased in all aspects of the life cycle, as well. The
Ecuadorian government has implemented a package of health services for mothers and
children called “Desnutrición Cero” or “Zero Undernutrition”, a school lunch program
called “Programa de Alimentación Escolar”, and the promotion of physical activity
(Freire et al., 2014). In addition, the implementation of these programs are poorly
articulated and do not address the double burden of malnutrition, which lead to
unevaluated programs that may not have an impact across mothers and children in
Ecuador.
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The fight against malnutrition is essential to achieve the two specific Millennium
Development Goals mentioned in this research study; MDG 1: Eradicate extreme poverty
and hunger, and MDG 4: Reduce child mortality (WHO, 2014). Eradicating stunting and
wasting among young indigenous children in South America is vital for improving the
mental and physical health of children throughout life, promote social and socioeconomic
development, and will reflect the knowledge of preventive interventions needed in
malnourished populations. Even though the Ecuadorian population as a whole is not
genetically tall, their description shows some stunting and the children are not achieving
height and weight. Future efforts to reduce the Millennium Development Goals in South
American might include attempts to standardize food frequency questionnaires and obtain
more detailed information on 24-hour dietary recalls. Information regarding a households’
income, plumbing needs, storage, refrigeration, and safe water intake are essential for
future surveys, questionnaires, and recalls. A professional can make the mistake of
thinking you can discuss stunting and wasting; but examining the issues of food security
that eliminates deficiencies in underdeveloped countries is vital in eliminating child
mortality and extreme poverty and hunger.
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Appendices
Appendix A- Food Frequency Questionnaire (English Version):
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Appendix B- Food Frequency Questionnaire (Spanish Version):
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Appendix C- Classifications of terms/abbreviations used while administering the
food frequency questionnaire:



































Porcion = the volume of a cup (8 oz.)
Tazo = teacup, ¾ cup
Pieza/presa = part of an animal, i.e.: leg, breast, wing
If there is no frequency measurement (daily or weekly), assume that quantity was
“x” times per week
Pan = piece of bread large enough to fill a cup
Many times parents give vegetables and grains as a mixed soup – every once in a
while the soup will be mixed with milk
One can assume that red meat is usually from a cow
Quezo/queso = cheese
Average length of platano is between 8-12 inches
c/u = cada uno = each one
Many children will suck the juice/flavor from the meat, but not consume the meat
Gas/gaz/ = gas = agua con gas = carbonated water
Pau = pan (Sometimes Ligia’s “n’s” look like “u’s”; or her “r’s” look like “I”s)
Colada de verde = colada de verde (a drink of grated green plantains with milk)
Sopera = 12 mL = soup spoon
Tajada = piece of cake
#x = number of times
Sem = semana
#vez/vec = vez o veces
Colada de Quaker = oat and fruit drink, sweetened, sometimes with milk
Guineo = banana
Choclo = fresh corn
Canquil = popcorn
Alverja, arbeja = green split peas
Chancho, choncho – braised pork
Mellocos = tuber similar to potato
Zambo = pumpkin
Tomate de arbol = tamarillo (40 kcal/serving, high in Vitamin C)
Jugo de tomate de arbol is usually sweetened
Frutilla – strawberry
Col, repollo = cabbage
Cucharada – Tbsp
Hueso carnudo = (beef, pork) ribs or shortribs
Chupete = popsicle
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Maracuya = passion fruit
Fijo = permanent (in rel to employment)
Batido de mora = blackberry smoothie (milk based)
Manjar = milk-based pudding
Agua aromatic = herbal tea
Granadillas = pomegranates
Reina Claudia = yellow plum
“Pulp” brand name sweetened fruit nectar drink
Trozo = piece, chunk (in rel to carne)
Rodaja = slice (bread)
Puree veg usually made with butter and milk
Schooling: 2 years pre-primary, 6 years primary. Then Secondary begins.
“cuarto de leche” =~ 8 oz (1/4 of 1 liter)
Acelga = chard
Ava = haba = green fava bean
Verde = green plantain (same nutritional info as ripe plantain/banana)
Platano = sweet plantain
Sopera = soup bowl
Higado = liver
Desmenuzado: flaked (fish)
Papa en pure (mashed potato) usually made with butter and milk
Machica: sweetened barley blend used to thicken colada
Biberon: baby bottle
Plato sopero is similar in size to a salsa dish put on the table in Mexican
restaurants in the U.S. (~4 oz)
EDA = acute diarrheal disease
http://www.monografias.com/trabajos42/problemas-de-salud/problemas-desalud.shtml#enferm
Estreñimiento: constipation
Barriga: belly, stomach, abdomen
IVU: urinary tract infection
Bachelor’s degree: after high school, but before college. NOT the same as in the
U.S.
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Appendix D- Definition of Terms:
Anthropometry- The use of body measurements to assess and classify nutritional status
in an individual (UNICEF, 2012)
Biochemical Data- laboratory tests based on blood and urine, which can be indicators of
nutritional status, but are also influenced by non-nutritional factors (
Body Mass Index (BMI)- A nutritional index based on anthropometry, used for the
assessment of acute malnutrition in adults. It is measures using body mass index or
weight/height2 (kg/m2) (UNICEF, 2012)
Clinical Observation- investigative fieldwork undertaken in the present day that requires
only relatively simple laboratory facilities; it is observational rather than experimental in
character (Encyclopedia Britannica, 2014)
Dietary Analysis- a comparison of an individual’s typical food choices with those
recommended in the Food Guide Pyramid; deviations are noted, and recommendations
are given (The Free Dictionary, 2014)
Dietary Guidelines- The Dietary Guidelines for Americans are jointly issued and
updated every 5 years by the Department of Agriculture (USDA) and the Department of
Health and Human Services (HHS). They provide authoritative advice for Americans
ages 2 and older about consuming fewer calories, making informed food choices, and
being physically active to attain and maintain a healthy weight, reduce risk of chronic
disease, and promote overall health (USDA, 2014)
Food Insecurity- Limited or uncertain availability of nutritionally adequate and safe
foods or limited or uncertain ability to acquire acceptable foods in socially acceptable
ways (Cohen, 2002)
Food Security- All people, at all times, have sustained physical and economic access to
sufficient, safe and nutritious food that meets their dietary needs and food preferences for
a healthy and active life (UNICEF, 2012)
Green Plantains- large green bananas that are actually a fruit, but treated like a
vegetable. Plantains are made for cooking and can be steamed, boiled, fried, grilled, or
baked
Height-for-age- a measure of stunting or chronic malnutrition (UNICEF, 2012)
Low birth weight- a birth weight of less than 2,500 grams (UNICEF, 2012)
Macronutrients- Fat, protein and carbohydrates that are needed for body functions and
processes (UNICEF, 2012)
Menestra- An Ecuadorian lentil stew
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Micronutrients- Essential vitamins and minerals required by the body in miniscule
amounts throughout the life cycle (UNICEF, 2012)
Recommended daily allowance- the average daily dietary intake of nutrients that is
sufficient to meet the nutrient requirements of nearly all (98% of) healthy individuals in
any population. For calories, the RDA is based on the mean of population (UNICEF,
2012)
Sweet Plantains- a green plantain that has ripened and become sweeter, and its color
changes from green to yellow to black, just like a banana. Once the outer skin turns black
and the inside turns deep yellow, it is at its sweetest.
Stunting- Also known as chronic malnutrition, defined as below minus 2 standard
deviations from median height-for-age of a reference population (UNICEF, 2012)
Undernutrition- An insufficient intake and/or inadequate absorption of energy, protein
or micronutrients that in turn leads to nutritional deficiency (UNICEF, 2012)
Wasted- Weight-for-length/height or BMI-for-age below the -2 z-score line. Severely
wasted is below the -3 z-score line (UNICEF, 2012)
Wasting- Also known as Acute Malnutrition develops as a result of recent rapid weight
loss or a failure to gain weight. In children, it is measured through the weight for height
nutritional index (WFH) or mid-upper arm circumference (MUAC). In adults, it is
measured by body mass index (BMI) or mid upper arm circumference. The degree of
acute malnutrition is classified as either moderate or severe (UNICEF, 2012)
Weight-for-age- Nutritional index, a measure of underweight (or stunting and wasting
combined) (UNICEF, 2012)
Weight-for-height- A measure of acute malnutrition, or wasting (UNICEF, 2012)
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